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“What One Cent Will Do For You Electrically” is interestingly shown through this 

penny power display in the kilowatt hour exhibit which is a part of the electric 

light and power industry’s show on the second floor of the Electrical Building at the 
Chicago Century of Progress Exposition. 
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1934 1933 Ce 
Kilowatt-hours Generated* (net 
By Fuel $201,929 000 3,341,139,000 +25.8 R 
By Water Power 2,876.864,000 3,139,633 .000 = £4 
Total Kilowatt-hours Generat 078,793 000 6,480,772,000 + 9.2 
Additions to Supply 
Energy purchased from other sour 254,255,000 175,468,000 +44.9 
Net International Imports 79,856,000 32,399,000 +-146.5 
Total "334.111.000 207,867,000 L60).7 
Deductions from Supply 
Energy used in electric railways dey 50.512.000 19 372.000 > 3 
Energy used in electric and other d nt 112,660,000 106,581,000 ae ae 
Total 163,172,000 155,953,000 L 2.6 
Total Energy for Distribution 7,249,732,000 6,532,686,000 +11.0 The 
Energy Lost in Transmission, Distribution, etc. 1,333 ,079,000 1,295,380,000 + 2.9 i 
Kilowatt-hours Sold to Ultimate Consumers 5,916,653,000 5,237,306,000 +13.0 sa Me 
js at a 
Sales to Ultimate Consumers (kw-hrs structic 
Domestic Service 966,522,000 907,441,000 + 6.5 f 
Commercial—Small Light and Power (Retail 1,034,710,000 968 .591.000 aS ey uting | 
Commercial—Large L and Power (Wholesale 3,293,370,000 2,.772,354,000 18.8 this ac 
Municipal Street Lighting 167,927,000 167,140,000 LE "@.s ah 
Railroads—Street and Interurb 349,199 000 314,487,000 Lt? © sen : 
Ratlroads—Electrified Stean 37,298,000 54,665,000 i £8 assimil 
Municipal and Miscellaneous +7 627,000 52,628,000 9.5 and pe 
Total Sales to Ult e ( 5,916,653 .000 5 237,306,000 L136 trom © 
supers 
Total Revenue from Ultimate Consumers pected $147,915 ,400 $141,162,700 + 4.8 pare t 
: Felgen ee rere a ; trainin 
DURING TWELVE MONTHS ENDING MAY 3lst 
atep he 8 a ea a ce metho 
Kilowatt-hours Generated* (Net For 
By Fuel 51,518,260,000 $4,093 871,000 +16.8 contro 
By Water Power 31,199 434,000 30,986,026,000 + O.7 
. deen r 
Total Kilowatt-hours Generated $2,717,694,000 75,079,897 000 +10.2 last ¢ 
Purchased Energy (net 3,366,852,000 2,602,546,000 + 20.4 Comn 
Energy Used in Electric Railway and Other Dep: 1,965,130.000 1,975,716,000 0.5 
Total Energy for Distribution 84,119,416,000 75,706,727,000 +11.1 chart 
Energy Lost in Transmission, Distribution, etc. 14,635,996 ,000 13,835,831 ,000 + 5.8 article 
Kilowatt-hours Sold to Ultimate Consumers 69 483,420,000 61,870,896,000 +12.3 nd A 
anc 
Total Revenue from Ultimate C $1,801,656, 100 $1,772,796,400 + 1.6 will b 
4 increa 
Important Factors 
Percent of Energy Generate Wate 37. 75 11.39 Du 
Average pounds of coal per kilowatt- 1.45 1.46 ora 
Domestic Service ‘Residential Use Laces 
Average Annual Consumption per Customer (kw 612 596 | ar aa 
Average Revenue per Kw-hr (Cents 5 Ale 5. 57¢ = 2D accide 
Average Monthly Bill per Domestic Customer $2.76 $2.77 0.4 cated 
pact Soe om ' ; y : quenc 
BASIC INFORMATION AS OF MAY 3lst perf 
erto. 
Generating Capacity (kw) Steam 23,980,900 24,024,700 when. 
Water Power 9 001.200 8,963,900 ment 
Internal Combusti $70,100 57,200 
: 15 7,2 the er 
Total Generating Capa Kilow 33,452,200 33,445,800 ent n 
Number of Customers statist 
Farms in Eastern Area ded tic 510,142 503,771 
Farms in Western Area (Include l—Lar 208,594 203,979 In 
Domestic Service 20,196,207 19,699,071 cause: 
Commercial—Smail Light and Power 3,697,715 3,652,878 he 
Commercial—Large Light and Power 524,945 522,022 dea 
Other Ultimate Consumers 67,606 70,628 on a 
son saa ‘ < . Prove 
Potal Ultimate Consumers 24,486,473 23,944,599 ‘ 
pees fault 
“By courtesy of the U. S. Geological Survey with deductions for certain plants not considered Electric Light and Power Enterprises. main: 
unpri 
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RETAINING IMPROVEMENT IN ACCIDENT PREVENTION 


Means Whereby the Gains May Be Held and Further 
Improvement Secured in the Industry 


By C. R. BEARDSLEY 
Electric Light and Power Group Representative to American Standards 
Association Safety Code Correlating Committee 
































































































































The increase in power output recently 
has maintained a steady advance. If this ELECTRIC |LIGHT & POW&R INDUSTRY 
is at all significant it means that con- r 
struction of new generating and distrib- ~~ EMPLOVES|LOST TIME ACCIDEINT TREND 
uting capacity will be required. When 
this activity is resumed the addition of —_ = Ae 
new forces will present the problem of on at 4 a2 
assimilation and training of raw recruits sal 121 Ph 107 
and possibly the transfer of employees DAYS| LOST (ACTIUAL) = 
from one type of work to another. The PER |I00 EMPLOVYES en het Oe 52 
supervisory forces must therefore pre- PER-TEAR — «<> 
pare to include as an essential item of P~ ~#3 
training the habit and practice of safety 2 
methods. 

For the last two decades progress on 
control of accidents in this industry has 
been remarkably successful. During the 19 <a ee a 
lat decade the Accident Prevention 9.0 . pe.2 
Committee has kept statistics which C 
chart this progress. The object of this ae Sacks Na Tl 
article is to bring the chart up to date 2 ER YEAR za a 
and fag a warning that extra vigilance Pe." > he 
will be required to maintain the present = j= an} 225 
increasingly favorable achievement. ; naa 

During the period while an industry 8 
or a company unit of that industry is 
developing the technique of controlling 
accidents, its improvement can be indi- 
cated by compiling and charting the fre- 2 
quency and severity of accidents. As the i hoe Be 
performance improves, a stage is reached =. os 
when, in order to effect further improve- pier i ange = al a Ce ee Oe 
ment and consolidate the gains achieved, ! PEROVEAR — - 
the emphasis must be applied in a differ- - > ‘Sie: 
tnt manner and by means of different c 65 b= Sl 
Statistics. 

In the earlier stage many obvious ° anes 
causes and hazards can be counteracted ic alls ' ee ee eh Pe a Oh Be 
by preventive measures readily decided COMPILED |BY STATISTICS SUB-COMMITTEE - ACCIDENT PREVENTION COMM. 
on and applied to obtain prompt im- EDISON JEL CTRIC INSTITUTE 
provement. As the obvious hazards and 
faulty practices are removed, those re- Dotted line indicates objectives set up by former Accident Prevention Committee, 
maining fall in the class of obscure or N.E. L.A. Note reduction in actual lost time accidents and fatalities as com- 
unprovable causes, perhaps costly and pared with objectives 
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EMPLOYEE ACCIDENT STATISTICS 


YEARLY _ COMPARISONS 
AVERAGE NUMBER OF EMPLOYEES 
1928 - 8817 1933 - 6614 1928 
1929 - 7696 1934 1920 - 
1930 - 6133 1935 1930 
1931 - 7944 1936 1931 
1932 - 7268 ‘937 1932 


TOTAL NUMBER OF ACCIDENTS REPORTED 


- 1806 1933 - 47 
1307 te34 

= 1393 1935 

- 954 4936 

- 729 1937 






























































7395 7. 
i 

U ———_$____—— 
—_— ——4 
: _ —_-——4 

1Z56 
- . - ” 4 4 ~ © ee ¢o - N “" ¢ o eo ~ 
GPPSPPPPPE PEP PPP es ses ee sre: 
TOTAL NUMBER OF TOTAL NUMBER OF TOTAL NUMBER OF 
LOST TIME ACCIDENTS DAYS LOST FATALITIES 


SAFETY DIV. PrHLADEL PHA ELECTRIC COMPANY 








(uceUoED, iN 6TOTAL NUMBE 
OF LOST TIME ACCIDENTS 








Reductions 1934 vs. 1928—E m ployee Accidents 


(Philadelphia Electric Company) 


25% Reduction in average number of employees 

12% Reduction in average number of hours worked 
53% Reduction in total number of accidents reported 
Reduction in number of lost time accidents 

85% Reduction in number of days lost 


90% 


60% 


Reduction in fatalities 








AUTOMOBILE ACCIDENT STATISTICS 


AVERAGE NUMBER OF AUTOMOBILES 
- 636 


1926 - 921 1933 
1929 - 9214 1934 
1930 - 922 1935 
1931 - 906 1e36 
1932 - 872 1937 


YEARLY _ COMPARISONS 


TOTAL NUMBER OF ACCIDENTS REPORTED 


1926 - 105) 1933-513 
1929 - 1058 1934 
1930 - 979 1935 
1931 - 728 1e36 
1932 - 569 1937 
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51% 
719% 
81% 
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Reductions 1934 vs. 1928—Automobile Accidents 


(Philadelphia Electric Company) 


Reduction in the 
Reduction in the 
Reduction in the total 
Reduction in the 
Reduction in the 
Reduction in the 


average 


number of automobiles 


number of miles 
number 
number of negligent accidents 
number of contributory negligent accidents 
total number of negligent and contributory 


of accidents 


reported 


negligent accidents 
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difficult to ascertain and overcome. This 
is true whether they are inherent jp 
physical plant design or in human erro; 
susceptible only to a correction by train. 
ing in habits and practices. Instead of 
devoting effort to the compiling of no 
longer useful detailed injury data we 
should seek to identify and correct the 
more obscure causes and determine to 
what extent they warrant high-cost 
correction. 

Accident prevention in the electric 
light and power industry, as indicated 
by the eleven-year record presented in 
the accompanying chart, has reached a 
well-advanced stage of progress. Execu- 
tives and others who recognize and seri- 
their responsibility of 
maintaining these creditable records real- 
ize that it is not advisable to rest on past 
laurels. Prevention effort must be made 
as a part of the warp and woof of super- 
vision and routine, not a spasmodic drive 
or an occasional contest. Every element 


ously consider 


of the work methods must be scrutinized 
and a continuous watch for hazard must 
be made a habit of every employee. New 
employees or employees transferred to 
new locations must be given special at- 
tention, so that the supervisor or fore- 
man in charge need not assume but will 
have positive knowledge that all condi- 
tions are thoroughly understood and ap- 
preciated by the new men, and that they 
are thoroughly qualified to go ahead 
without assistance and perform their 
work with the same degree of safety as 
the older men. 

The question therefore arises as to 
what data we desire and what use we 
will make of statistics. The practice in 
the past has been and in many quarters 
still is to place most of the emphasis on 
compiling a mass of actuarial detail on 
the aftermath of accidents which by a 
combination of chances happened to te- 
sult in injury. It is submitted that 
whether a company or an industry has 
or has not succeeded in attaining a high 
degree of control, it should cease em- 
phasis on the aftermath, and should ap- 
ply its efforts to ascertaining and correct- 
ing the causes of accidents. For ever\ 
injury case there are hundreds of occur- 
rences which only by good fortune failed 
to result in injury. 

Whatever progress the record may it- 
dicate, there is very little of a forward 
or constructive nature in a report of 
The most valuable. statistics 
are those which indicate faulty practices 
and hazards. 

Illustrating the effective work done by 
the large companies through organized 

(Continued on page 245) 


failures. 
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PROGRESSIVE ENGINEERING PAYS ITS WAY 


By PHILIP SPORN 


Vice-President, American Gas & Electric Company, New York, N. Y. 


Address before the Second Annual Convention of the Edison Electric Institute, Hotel Traymore, 


The thought has been frequently ex- 
pressed in the last few years that the 
electrical utility industry has become 
fairly well stabilized, at least as far as 
its technical phases were concerned. In 
other words, that utility engineering has 
fulfilled its destiny and that the industry 
was through with engineering. But, the 
shaping of utility policy on the basis that 
technological stability had been reached 
must inevitably result in a great deal of 
destructive harm if the underlying idea 
behind this policy is unsound. ‘The pres- 
ent frantic rush of the railroads to bring 
their equipment up to date reflects their 
past policy based on an assumed stabilized 
technological condition. An analysis and 
determination of the true facts is, there- 
fore, of the utmost importance if sound 
and proper growth of our industry is to 
continue. 
utility 
founded upon scientific discovery and in- 
It has developed with and 
Now, 


what is the law of progress of all the 


The electrical industry was 
vention. 
through technological progress. 


natural and technological sciences? It 
is logarithmic—that is, it follows the 
compound interest law. The discovery 
of each new principle and announce- 
ment of each new invention leads to 
other discoveries and inventions. Inven- 
tion begets invention, and growth from 
year to year and from decade to decade 
takes place upon the previously accumu- 
lated knowledge. 


The growth of the natural and tech- 
nological sciences is a continuous and 
irresistible phenomenon. The period of 
the World War, for example, with all 
its upheavals, actually stimulated to an 
abnormal extent many .phases of tech- 
nology. ‘This is true, for example, of 
the progress in the chemical field of ra- 
dio transmission and communication, and 
of aerodynamics. The present depres- 
sion, violent as it has been, has resulted 
in no deceleration in the march of tech- 
nology. At no time has there been as 
much research carried out in the scien- 
tific and technological laboratories of the 
world as during the past three years. 
How, in the face of all this, can we 
possibly talk of technological stability ? 

If we examine specifically our own 


Atlantic City, N. J., Jume 5, 1934 





MR. SPORN 


industry, we will find that more than 
ever it is faced with a period of techno- 
logical development and growth unpar- 
alleled in its past history. Consider, for 
example, the field of generation by steam- 
driven turbines. “The 
cycles and higher temperatures 
have barely been scratched. It is not at 
all out of reason to predict that within 
the next decade or so it will be possible 
electric steam- 
driven turbines at properly located fuel 
and water sources, at a cost of not ex- 


possibilities of 
binary 


to generate power by 


To get this power to 
sources of load will 


ceeding two mills. 
involve transmis- 
sion, and we assuredly have not said the 
final word on that question. Not only 
does it seem likely that the reliability of 
A-C transmission will, within a com- 
paratively short time, be developed to 
the point where the use of two circuits 
to assure continuity of service will be 
almost unheard of, but there is also the 
possibility that D-C transmission by the 
use of mercury tube inverters will alter 
our whole conception of the economic 
limits and cost of transmission. Or, let 
us consider the Thermionic tube and its 
closely related mercury vapor tube. 
Anyone familiar with the tremendous 
strides that have been made in the de- 
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velopment of the Thyratron in particu- 
lar (and | shall later mention a few 
examples of that) would have to be 
bold indeed to forecast the extent of its 
future effect on the industry. And, as 
a matter of fact, doesn’t the same thing 
hold true in the field of utilization; in: 
lighting, for example? In air condi- 
tioning and in home heating? 

Any or all of these developments are 
bound to have a great effect on such 
problems as cutting of costs of our ser- 
vice: on the ability of the industry to 
meet a competitive situation such as has 
sooner or later confronted every indus- 
try, or on the question of depreciation 
of plants. If the industry is to take 
maximum advantage of all these de- 
velopments as they occur, and if it is to 
be prepared to meet all the situations 
arising out of these developments, it is 
vital that it have for its help and guid- 
properly 
staffs whose contact and continuity with 
all these and related developments have 
never been broken. 


ance, equipped engineering 


\Managernent has generally recognized 
this, but, on the other hand, manage- 
ment has had to face the apparent dif- 
ficulty of justifving complete and well- 
equipped engineering staffs at a time 
when capital expansion was down to 
This difficulty has seemed par- 
ticularly great when looking at the situ- 
ation from the standpoint that the func- 
tion of engineers is to spend money, and 
that when no money is being spent, en- 


zero. 


gineering staffs have no function to per- 
form. The problem of obtaining proper 
engineering service at the time when 
capital expansion might be resumed was, 
under this viewpoint, to be solved by 
building up new engineering staffs. But 
in this, insufficient recognition has been 
given to the fact that the building up of 
competent, progressive and thorough en- 
gineering organizations is a difficult task. 
It takes a long time. In this regard, 
engineering organizations are different 
from sales organizations, where, for ex- 
ample, properly functioning staffs might 
be assembled within a few months’ time, 
whereas it may take a decade to assem- 
ble a capable, well-functioning and eco- 
nomical engineering staff. Sight should 
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Fig. 1—Interconnected System of 


not be lost of the fact that the difference 
between progressive and proper 
neering, and what we might call ordi- 
nary engineering, may frequently be re- 
flected in the cost of capital facilities so 
as to make all the difference between 
success and failure of an enterprise. A 
difference of only 15 per cent in the cost 
of a project will count for a great deal 
in an industry where it takes five years 
turn 


engi- 


or more to over the 
vested. 

It has been the experience of the com- 
pany with which I am connected, and | 
believe this has been the experience of 
forward-looking companies in general, 
that progressive engineering, hand 
in hand with progressive management, 
can, even in times of 
help to devise ways and means of ef- 
fecting operating economies, and of cut- 
ting costs of such capital expenditures as 
have to be made, and that these 
omies will more than justify the cost of 
such engineering. 
gressive engineering can be made to pay 
its way. 


capital in- 


going 


stress, devise or 


econ- 


In other words, pro- 


In order to point this out specifically, 
instead of in general terms, I shall use 
several engineering developments on the 
American Gas and Electric Company 
system as examples to show how engi 
neering developments result in 
tion of capital and operating costs and 
help to expand electric service: 


reduc- 


GENERATION 
1. Generating Stations and Idle Generating 
Capacity 
The American Gas and Electric Com- 
had, during this de- 


pany system has 


American Gas and Electric Company 


common with the rest of 
the industry, a surplus of generating ca- 
pacity. On our 


ever, 


pression, in 
Midwest system, how- 
at the worst period of our load, 
this amounted to only 161,000 kw or 27 
A good 
deal of that is due to sound management 
judgment, but one of the reasons why it 
was possible not to overbuild is the fact 
that we 
basis 


per cent of our firm capacity. 


interconnected 
interconnection 
both in the planning of our generating 
their operation. The 
interconnected system in 


operate on an 
and can_ utilize 
facilities and in 


extent of our 


seven states of the Middle West is 
shown clearly in Fig. 1. 
Through this process we have been 


ible to stagger our plant building pro- 
gram between interconnected companies 


and to more closely figure addition of 


capacity on each system, always knowing 


that the interconnection was available 


help us out in case the load growth 
greater than 


turned out to be actually 


our estimates in figuring out our con- 
struction program. ‘This made it pos- 


sible during the depression to devote all 
our energies toward effecting economies 


by making use of existing interconnec- 


tions and transferring loads to the most 


efficient points of generation. 


Although we have carried out com- 


prehensive studies with reference to the 
capacity for fu- 


location of generating 


ture load growth, no capacity will be 
added even after we have thoroughly 
satisfied ourselves as to the likelihood 


of permanency of the estimated increase 


in load, unless we can build such ca- 
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pacity more economically than we can 
obtain it through our interconnections 


2. Interconnection Between Various Syb. 
sidiaries of American Gas and Electric 
Company 
In the operation of our own companies 

we have developed the transmission sys- 

tem as a very reliable tool to the fullest 
use of interconnection, and we place full 
reliance on it. It may interest you to 
that the 132 kv transmission sys- 
tems of our own companies throughout 
the Middle West comprise a total of 

2184 circuit miles of 132,000 volts. 
On this interconnected system the two 

main tie lines connecting load areas are 

the Ohio-Indiana tie and the Ohio-Ap. 
palachian tie. On the Ohio-Indiana tie 
the interchange has, during the past few 

years, amounted to as high as 315,000,- 

000 kwhr per year. On the Ohio-Ap- 

palachian tie the flow has been less, the 

amount varying with hydro conditions 
in the South. 


know 


Generation is carried out at the most 
efficient point and a great deal of study 
and effort was made, especially during 
the depression, to bring this about, keep- 
ing in mind the proper degree of service 
reliability. 

The savings which accrue on any in- 
terchange are split on an incremental 
taking into account transmission 
that are shared as 
nearly equally as is possible to calculate, 
between companies participating in the 
interchange transaction. 


basis, 


losses, so savings 


3. Interconnection with Foreign Companies 

Practically every possible function of 
an interconnection has been carried out 
important foreign interconnec- 
‘Those of you 
interested in a more detailed discussion 


on our 


tions system. who are 


may refer to a talk given before the 
N.E.L.A. convention in June, 1928, by 
Mr ‘Tidd, entitled ‘Interconnection 
With Its Benefits.” During the past 


few years we have been working inten- 
sively in the developing of two fields of 
interconnection—(1) the utilization of 
dump hydro, and (2) the utilization of 
diversity between systems, particularly 
between the East and the West. Our 
Appalachian Electric Power Company 
is interconnected with the Carolina 
Power and Light Company, near Dan- 
and with the Tennessee Public 
Service Company, near Kingsport. Dur- 
ing the past few years we have developed 
our system to make possible the absorp- 
tion of the dump hydro energy made 


ville, 


available through those systems. 
Our Indiana & Michigan Electric 


Company, operating in Northern Indi- 
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ana and in Michigan, is interconnected 
with the Northern Indiana Public Ser- 
vice Company, which in turn is inter- 
connected with the Commonwealth Edi- 
sn Company. This is of special inter- 
est because of the diversity character- 
istics of the two areas which are inter- 
connected: our interconnected system 
has a morning peak, while the Chicago 
area system has a very sharp evening 
peak. Fig. 2 shows the diversity be- 
tween these two load areas. During the 
past three years interchange schedules 
have been set up and carried out to take 
full advantage of this diversity. Be- 
sides the specific gains involved in this, 
the development of the technique of op- 
erating interconnected between two such 
large areas has been of inestimable value 
during periods of emergency and has in 
it the possibility of large savings in the 
coordination of future generating pro- 
grams. 

4, Some of the Engineering Steps That Had 
to Be Taken to Make Possible This Use 
of Interconnection 
Even with the transmission facilities 

available, many engineering measures 

proved necessary to make possible the 
utilization of the interconnections to the 
maximum possible extent. We can only 
mention a few of them. In order to 
make possible efficient generation and 
quick backing off or placing on the line 
of units, turning devices were installed 
on the turbines located at strategic 
points. The relaying on the prin- 
cipal ties was a particularly burdensome 
problem with heavy transfers of power 
since in many cases these transfers were 
almost equal to the minimum short cir- 
cuit capacities of the line. The develop- 
ment of carrier current relaying was 
pushed to a successful conclusion after 
we became convinced that standard over- 
load and reverse power or reactance type 
relays were inadequate. Frequency and 
load control were given greater atten- 
tion. These are particularly difficult to 
goordinate on a large interconnected 
system. Although this problem has as 
yet not been completely solved, it is be- 
ing vigorously followed and its solution 
will further increase the value of inter- 
connections. Incremental studies on the 

Various generating plants were put un- 

der way and we are still engaged in per- 

fecting these. ‘These are necessary if 
loads are to be shifted at all times to 
the most economical points. 

5. Some Examples of Paying Steam Plant 
Investments 
We found station maintenance rec- 

ords a fertile field for studying possible 

savings, and in station after station we 
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Fig. 2—Daily Load Curves Showing Diversity between Indiana & Chicago Areas 


went on such fishing expeditions. There 
were many cases found where a piece of 
equipment had enough maintenance spent 
upon it to renew it completely every 
four to five years, whereas new equip- 
ment was available that would give a 
life of from two and one-half to three 
times as long, at possibly no greater 
cost. These investigations disclosed as 
typical: pump impellers on circulating 


water originally improperly 
specified, which indicated the desirability 
of new type impellers ; high maintenance 
on rotary air pumps which dictated the 
installation of steam jet air pumps; high- 
er load factors on some turbines than 
originally contemplated, making possible 
a very handsome return on the use of 
additional extraction heaters; chain 
grate stokers as substitutes for under- 


pumps 
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Fig. 4—Expulsion Tube in Operation 


feeds, making possible the solving both 
of a high stoker maintenance problem 
and of an ash situation; the need for in- 
stallation of treating 
where boiler tube replacement was high. 
Many other similar cases were found 
which offered the possibility of annual 
savings running from 1/6 to | /2 of the 


water systems 


amount invested. 
6. Some Examples of Steam Plant Operat- 

ine Economies 

A similar sort of investigating pro 
gram showed many cases where by com 
paratively slight changes in the operating 
cycle or set-up, maintenance or operat 
ing costs or both could be reduced. As 
typical of such changes, in many cases it 
was found possible to raise the average 
steam 
comparatively small or no new expendi 
tures; to eliminate condenser refrigera- 
tion; to cut down generator or 
generator thrust bearing failure by elim- 
bearings 


pressure and temperature with 


house 
inating these thrust entirely 
and taking care of the thrust on the 
main turbine thrust bearing, thus sav- 
ing not only on the cost of thrust bear 
ings, but also reducing turbine outage. 
There were many other similar cases. 
7. Capital Improvements Studied to Reduce 

Cost to a Minimum 

While on the subject of generating 
stations, you may be interested to ex- 
amine the diagram (Fig. 3) of one of 
two similar hydro-electric developments 
which are now being constructed on the 
Kanawha River near Charleston, W. 
Va., where the United States Govern- 
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ment has erected dams for flood and 
navigation control, and where we are 
erecting the hydro and electric gener- 
ating facilities. As you will see from 
the drawing, which shows the proposed 
London Station, everything has been 
studied to reduce to an absolute mini- 
mum the amount and elaborateness of 
the equipment for the job. Thus, the 
three generators are being switched to 
a single 4000-volt bus, two 1200-am- 
pere switches in parallel being used for 
the step-up transformers. This is ac- 
tually cheaper than one 3000-ampere 
switch. No by-pass or transfer facilities 
are provided, the reliability of modern 
switching and the availability of inter- 
connection making this hardly justifi- 
able. Two 44-kv lines will tie in the 
plant to the 44-kv transmission system 
of the Appalachian Electric Power Com- 
we have no 44- 


Two three-phase trans- 


pany a mile or so away; 
kv switching. 


formers, either of which is adequate to 


take care of two units, make possible 
this simplification. There is only one 
bus. Nothing in the plant 


by 


auxiliary 
will be duplicated and the criterion 
which judgment will be passed as to 
whether any piece of equipment will be 
will be either (a) its 
absolute necessity for safety, or (b) its 
for itself. 


installed or not 


ibility to pay 


TRANSMISSION 
Our system is laid out on the basis of 
centralized generation and transmission 
of energy. A decade or so ago when we 
first started transporting lar re blocks ot 


power and extending our transmission 
system, we soon found that the greatest 
factor in preventing the continuous flow 
of power over these lines was lightning. 
Confronted 


intensive 


this, we started an 
field 
the lightning problem, with the result 
that the problem has resolved itself into 


either 


with 


study and research of 


1. Keeping the lightning off the line, or 
2. Providing means of taking the light- 
ning off the line to ground without 
permitting power current follow up 
and consequently line outage. 
Both of these methods will theoreticall\ 
How- 
ever, the second method—that of taking 
the lightning current to ground with- 


provide a lightning-proof line. 


out causing an interruption, seems prac- 
tical and under many conditions, we be- 
lieve, will work out very economically. 
On this phase of the problem we have 
continued our work during the last three 
years, with the result that we have: 


8. The Expulsion Protective Gap 
The expulsion gap is essentially an 
enclosed gap set to flash over below line 
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Fig. 5—Expulsion Tube Installed on 


Line 


insulation and having the characteristics 
of a miniature circuit breaker. How- 
ever, it will not stand more than one- 
During the past 
three years we equipped two 132-kv 
lines with expulsion gaps. One 65-mile, 
132-kv line equipped with these gaps 
has not suffered an interruption from 
lightning since the gaps were installed 
last July. 
stalled them this Spring on a second 132- 
kv line where continuity of service is 


half cycle of arcing. 


As a consequence we have in- 


particularly important. 

Fig. + shows a field set-up with this 
tube actually breaking 5150 amperes at 
132,000 volts, and Fig. 5 shows how 
they appear installed on the line. The 
important thing to note is that for the 
first time we see the possibility of build- 
ing a single high tension transmission 
circuit where no more capacity is needed 
and not having to build two circuits for 
continuity, except where the magnitude 
of the load warrants two circuits. 

9. Use of Counterpoises 


Another means of lessening outages 
on transmission lines due to lightning 1s, 
of course, the use of ground wire and 
the buried ground wire or counterpoise. 
We have done a great deal of work on 
this problem. Fig. 6 gives the flashover 
record of the 65-mile Glenlyn-Roanoke 
line over a period of years. During the 
last year it will be noted that flashovers 
had vanished on one end of the line 
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where counterpoises had been installed. 
The interesting thing here, too, is to 
note that not until we had about five 
years. records on the line, and we were 
able to study the performance, were we 
in any position to make a really intelli- 
gent application. 
\0. Economies in Transmission Line Con- 

struction 

We had occasion during the last two 
years to rebuild one of our wooden-pole 
132-kv lines. The old single circuit 
4/0 non-ground wire, wood-pole line 
cost us approximately $12,000 per mile. 
The new double circuit 397,500 CM. 
sround wire, steel tower line cost us 
approximately $11,100 a mile. Some of 
this difference in cost was due to the 
difference in material prices, but an ex- 
amination of the number of structures 
on the old line as against the number of 
structures on the new line will show 
that by no means all of it was cost of 
material, but rather how material was 
ued. ‘This was made possible by the 
continuous experience of 15 years in the 
design, construction and operation of 
transmission lines. 


ll. Reduced Insulation on Power Trans- 


formers to Save Cost 

It became necessary recently to pro- 
vide a second bank of transformers at 
, station where four 10,000-kva., 132,- 
)00 to 33,000-volt, single-phase trans- 
formers were installed in 1927, and it 
was decided to purchase two additional 
transformers to complete the second 
yank. 

Confronted with quotations 55 per 
cent higher than the original cost, we 
decided to cut insulation to the 
bone, or perhaps iron in this case, and 


very 


we asked for a design corresponding to 


1926 YEAR 


1927 


% 
& 


1929 


1930 


wl-frululolal—l[ulo 
1932 | 1931 


1933 


BAD AREA 
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a 25-in. coordinating gap, as against a 
38'%-in. coordinating gap of the old de- 
sign. In order to make this safe, we 
mounted the lightning arresters right up 
against the bushings as part of the trans- 
formers (Fig. 7), and in doing that we 
were able to provide our facilities at 
approximately the cost of six years ago. 


12. High Speed Breakers 


We have continued our work of 
speeding up high tension _ breakers. 
Practically all of our breakers today op- 
erate on a seven-cycle basis. This has 
meant to us a reduction in line burning, 
lessened insulator shattering, reduction 
of voltage surges, and, therefore, trouble 
with customers’ equipment, but we are 
not at the end of our search for speed. 
We expect to see an impulse breaker, 
the development of which we have been 
encouraging and which we expect to 
test, give us not only an interrupting 
time of three cycles, but also to offer 
reclosure in a total time of 15 cycles 
The use of high-speed 
reclosure in connection with transmission 
lines and will mark an- 
other step in the reduction of the cost 


and possibly less. 
transformers 
of rendering reliable service. 


13. High Speed Relaying 


that with a 
greater concentration of power on our 


Years ago we realized 
systems, we would have to develop fast- 
er relaying. More power means more 
damage once you get a breakdown. Of 
all the elaborate schemes that were pro- 
posed, not one has worked out success- 
fully, with the exception of the differ- 
ential method. An exception to this is 
the very simple method we developed in 
to the old 


which we went back relay 


practice of 25 years ago, in which cur- 


NO INSPECTION — FIRST PLACED IN SERVICE 
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Fig. 6—Flashover Record—Glenlyn-Roanoke 132 kv. line 
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Fig. 7—Transformer Unit with 
Lightning Arrester Supported on 
Side of Tank 


rent was the sole basis of selection. In 


our modern systems we use two in 
stantaneous overcurrent relays for phase 
protection and one for ground protec- 
tion. ‘The relays are set to pick up for 
a fault occurring within 90 per cent of 
a line section and the rest of the 10 per 
cent is handled by the standard back-up 
relays. In many cases we were able to 


go to our salvage-abandoned property 


and pick up the necessary relays for this 
among those abandoned six or seven 
With very little new 


expenditure we were thus able to obtain 


years previously. 


fast clearing of faults, eliminating al- 
most entirely conductor burning and we 
reduced complaints due to surges to al- 
most zero. 


14. Carrier Current Relaying 

It is unfortunate that the instantane- 
ous overcurrent relaying that we have 
adopted cannot give 100 per cent pro- 
tection. ‘“lhere are, however, important 
lines, some of them carrying as much as 
100,000 kv-a per circuit, where you are 
justified to spend a greater amount of 
money to obtain 100 per cent protection. 
For that service we started in 1927 with 
an idea of one of the manufacturers of 
using carrier in a differential circuit. 
The idea was sound. The use of car- 
rier has always appealed to us since the 
early investigation work which we car- 
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Fig. 10—Simplified Rural Trans- 


former Installation 
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Fig. 11—Step Regulator for Rural Lines 
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ried out with regard to carrier com- 
munication in 1920. Unfortunately, 
the specific method of working out this 
relay idea was not sound, as we found 
out by many tests. We did not, how- 
ever, abandon the use of carrier «and 
continued our work and helped bring it 
to a successful conclusion in 1931. It is 
one of the things that it was necessary 
to bring to a successful head to make the 
Ohio-Indiana interconnection a success. 

Since its installation on that inter- 
connection, there have been 40 cases of 
trouble that were cleared quickly and 
perfectly, and there were 100 other cases 
where another system might have func- 
tioned incorrectly by opening lines that 
should not have been opened, where 
carrier held the lines in. 
rier has made possible the carrying of 
full load on any line under all condi- 
tions when that particular line is sound 
and the accomplishment of that was the 
aim of every transmission engineer for 


In short, car- 


many years. 


DISTRIBUTION AND UTILIZATION 
Generation and transmission are, of 
course, important, but the distribution 
end of our plant accounts for an even 
larger part of the total investment. The 
question, therefore, of what we have 
done in the field of distribution and in 
the related field of utilization may be of 
particular interest in this connection. 


lS. Cost Reduction of Rural Lines 

During the last three years we have 
devoted a great deal of attention to the 
problem of reducing the cost of rural 
lines. Our aim here has been not to 
use the cheapest possible material, but 
rather to find materials that gave the 
lowest overall cost, taking into account 
the rate of depreciation. ‘lo accomplish 
this we have simplified our rural lines to 
bare elementals. Figures 8, 9 and 10 
show typical simplified rural installa- 
tions. The use of these types of con- 
struction has reduced the cost per mile 
of primary line to as low as $500. This 
is just about one-half the cost of former 
types of construction. 
16. Regulation of Rural Lines 

Although it is expensive to reach 
them, rural customers expect to receive 
a’ good quality of service as urban cus- 
tomers. Rural lines often extend over 
considerable distances and, even though 
they may be lightly loaded, they may 
have poor voltage regulation. To make 
possible the correction of such a condi- 
ton under the limited revenue that the 
tural line generally yields, we cooper- 
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ated with one of the manufacturers in 
the development of an automatic step- 
type regulator. Such a unit is entirely 
self-contained and the cost was approxi- 
mately 50 per cent of the standard in- 
duction regulator. Fig. 11 shows such 
an installation on a pole-type platform. 
17. Joint Use of Facilities with Communica- 
tion Companies and Joint Use Agree- 
ments 
During the last five years we have 
made a comprehensive study of all our 
joint use agreements. Joint use between 
a power company and one of the Bell 
companies presents quite a_ different 
problem than joint use with the smaller 
telephone companies serving only local 
areas. We used to have each case of 
joint use covered by a separate agree- 
ment and it was not at all uncommon 
to have a lengthy agreement drawn cov- 
ering the use of a single pole. By stand- 
ardizing on the various types of agree- 
ments, we have not only been able to 
cut down enormously the engineering 
and legal expenses, but this standardiza- 
tion has resulted in much more equitable 
agreements and in a proper return to 
us for the investment on which we fre- 
quently had been getting no return. 


18. Diversion of Energy 


Energy theft, euphemistically termed 
energy diversion, has always been with 
us, but was considered of minor impor- 
tance until the Spring of 1932, when a 
few field reports indicated that it might 
be a serious problem. We at once start- 
ed an investigation of our services, tak- 
ing 10 per cent of the total number, and 
found actual cases which were appre- 
hended 1% of 1 per cent, indications of 
tampering 3 per cent, or a total of 3% 
per cent. Investigation further showed 
three times as much tampering on inside 
installations as on outside ones, al- 
though the outside installations as then 
made had been developed without any 
attempt to discourage tampering. As a 
result of the investigation we adopted 
as a standard in August, 1932, the out- 
door enclosed meter or the so-called new 
sequence installation in which the meter 
is placed ahead of all customer’s equip- 
ment. 

Continuing the investigation, we 
found, late in 1933, that diversion was 
increasing and a report from one of our 
larger companies showed almost 16.9 
per cent of actual diversion or indication 
of diversion. This figure was nearly five 
times as great as the average for all the 
companies for the previous year. Part 
of this was probably due to improved 
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methods of detection. On the other 
hand, there were some bad sections 
which showed that over 20 per cent of 
the customers were diverting energy. 
Check meters on transformer banks in 
such sections showed losses of energy as 
high as 30 per cent. Plans were there- 
fore made and put into operation for 
rebuilding approximately 10 per cent of 
all residential installations in 1934. If 
diversion is not definitely checked, we 
shall probably rebuild as many or more 
in 1935. 

The economics of rebuilding to pre- 
vent diversion of energy are interesting. 
The average cost of rebuilding a resi- 
dential job is $6. Of this amount a 
proper charge to operation is approxi- 
mately $1 and the balence, or $5, cover- 
ing the service installation and the out- 
door box and its installation, is a legiti- 
mate capital charge. Figuring a gross 
return of 13 per cent on the capital in- 
vestment, the total cost during the first 
vear (if the dollar involved in changing 
the meter location, etc., is all charged off 
the first year) is $1.65 per installation, 
but after the first year is only $.65. 

Our records show that for each case 
of diversion corrected, on the basis of 
an increased revenue of $1 per month, 
or $12 per year for each case of diver- 
sion corrected, where a complete section 
is rebuilt and where the diversion runs 
16.9 per cent (this was the percentage 
indicated in one company), the capital 
expended for the whole section will be 
returned in 2% years. Where only 10 
per cent diversion is indicated, the capi- 
tal investment will be returned in 5 
years. Or, stated another way, after the 
first year it takes the existence of only 
5.4 per cent diversion to carry the in- 
vestment. 

It would be natural to start the re- 
building program by beginning with the 
areas where the percentage of diversion 
is high. There are, however, a number 
of other advantages not taken into ac- 
count above, such as savings in operating 
expense from reduced cost of reading, 
inspecting and testing which would make 
it possible to still obtain a 13 per cent 
return on a diversion of considerably 
less than 5.4 per cent. 


19. Service Installations and House Wiring 

This work, for many years, was left 
almost entirely to the electrician, the in- 
spector and to the Code—I am talking, 
of course, of the National Electric Code 
—but it didn’t work out so well. Com- 
plaints were coming in to us that wiring 
and service installations were hampering 
and restricting the sale of current-con- 
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Fig. 12 


suming devices, and the complaints were 
fully justified. “The survey which we 
undertook showed that this subject was 
badly in need of engineering study. 
Practically all the agencies which had 
been connected with it until that time 
had not only no interest in the broaden- 
ing of electric use, but had specific in- 
terests which prevented them from act- 
ing along lines that would result in 
minimum expenditure to bring about 
safe and adequate services or wiring. 
Evolution of suit- 
able for lighting and range service is 
Fig. 12 


The cost 


service entrances 


shown in the following figures. 
shows wiring used in 1910. 


1I933- COST $20-$25 


Item Be- Quantity Deacription 





1 5 feet 8H Cable = 3 #% Wires (One Bare) 
2 30 feet Non-metallic sheathed cable 
: 3 #% Wiree (One Sere) 

3 10 feet 38 Cable jround Vire - 1 # Bare 
4 ‘ jround Clazp 
5 , Combination Lizht and Yange dwitch, 

90 ampere. 
6 7 Pipe Clamps 
4 6 Cable Connectors 

6 Bushings 





These items are not entirely necessary for the 
Aelivery of energy safely to the load 


Service Entrance Installation 
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1910 


was from $10 to $15 per service en- 
trance installation. Fig. 13 shows what 
this had grown to by 1929 as a result 
of the work of contractors, inspectors, 
manufacturers, etc. The cost, as will 
be noted, has been boosted to from $75 
to $100. 

It was about this time that we de- 
cided to take a hand in the matter. In 
Fig. 14 
shows the type of installation we used in 
1933. 


from $20 to $25, partly due to decrease 


this we had some company. 


The cost has been reduced to 
in material cost, but primarily the re- 
sult of proper engineering. It is a de- 


cided improvement over the 1910 instal- 
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Fig. 14—Service Entrance Installation 1933 
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Fig. 13—Service Entrance Installation 1929 


lation and is simpler and better than 
the 1929 job. 

About 1929 we made exhaustive field 
tests in connection with the use of bare 
neutral cable and elimination of fuses 
ahead of meters. The result is apparent 
in Fig. 15, which shows a typical in- 
stallation made during 1930 after a 
change in the Code permitted meters 
to be placed ahead of fuses. A simple 
enclosure has been developed for the 
meter, a bare neutral non-weatherproof 
cable is concealed inside the wall, and 
bare neutral applied to thin wall con- 
duit and to rigid conduit. 

Figs. 16 and 17 show a sketch and 
photograph of a typical installation of 
outdoor meter and weatherproof service 
cable. This type of installation repre- 
sents a forward step in the study of this 
entire question, since to make the out- 
door meter practicable it was necessary 
to develop a weatherproof cable for out- 
door installation. 

The 
cables has necessitated considerable de- 


requirement for tamper-proot 


velopment work. The development in 
connection with entrance cables is well 
under way and there are now on the 
market several types which meet the re- 
All this has made the ser- 
vice installation more difficult to tamper 
with, but there is still left one vulnerable 
spot and that is the point of attachment 


quirements. 


of the open wires to the house. We have 
some developments now under way to 
eliminate this: some trial installations 
have already been made, and we expect 
to adopt a new standard in the near fu- 
ture providing for a service cable of 
tamper-proof construction as a complete 
unit from the service pole to the meter. 
Figs. 18 and 19 show a sketch and 
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with an interconnection primary sec- 
ondary neutral. All this work has been 
designed with only one viewpoint and 
that is to open up the bottle-neck in 
the supply line of electric service to the 
The work done so far has al- 
ready borne a great deal of fruit. It 
will bear more as the work is carried 
to a logical conclusion. 


home. 


MAINTENANCE 


One way of looking at Maintenance 
is that it is the job of putting a piece 
of equipment or apparatus back into op- 
erating condition. On the other hand, 
it is possible to apply new ideas in Main- 
tenance that will result not only in lower 
Maintenance costs, but also yield in- 
formation that will be of great help in 
later design, specification, or selection of 
equipment. As illustrative of this we 
might mention— 


20. Testing of Insulators in Service 

By providing facilities for continuous 
testing of insulators on our high tension 
transmission lines on a reasonable cost 
basis, we have not only been able to 
defective insulators from the 
lines and so kept them in a high state 
of service reliability, but have been able 
to obtain data which, coordinated with 
laboratory test data, has given an excel- 
lent check on the rate of deterioration to 
be expected in insulators. Data as shown 
in Fig. 20, for example, was made pos- 
sible by such testing. This figure shows 
the rate of deterioration of five different 
makes of insulators, each of which has a 


remove 
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Fig. 17—Photograph of Typical Out- 
door Meter Installation 


good commercial reputation. ‘The in- 
sulator represented by the bottom line 
should give us a life of 50 years before 
failures reach a rate where the line be- 
comes inoperative, while the insulator 
represented by the top line will prob- 
ably have run its course in about 20 
It takes a long period of time 
before such information begins to be 


years. 


significant, but eventually it means a 
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Fig. 20—Insulator Testing Data 


great deal in the economical operation 
of a transmission system. 
21. Testing of Oil Switch and Transformer 
Bushings 

Some five years ago when bushing 
troubles on oil switches and transform- 
ers began to develop to an unusual ex- 
tent, the problem was tackled and a 
method of test developed which has now 
become a routine. The test set which is 
contained in a portable truck carried 
from one location to another is shown 
in Fig. 21. We have since tested over 
10,000 oil circuit breaker bushings and 
have not only found a startling large 
percentage of defective ones, but what 
is more important, have been able with 
close precision to pick bushings that 
were likely to fail a month or more sub- 
sequent to the test. By removing them 
in time we have avoided dozens of in- 
terruptions to service with all the con- 
comitant damage. Furthermore, we 
have learned a great deal about what 
makes bushings fail. Some of the new 
designs that have been evolved as a re- 
sult of this work are far superior to 
those that have been giving us trouble. 
The cost of this testing is only a small 
fraction of the savings due to the pre- 
vention of damage to equipment alone. 
22. Painting 

There is probably no item in connec- 
tion with utility operation on which so 
much misinformation is prevalent as the 
item of painting. When we found that 
original paint coats failed at the end of 
two or three months’ service, or that 
paints purchased to apparently similar 
specifications failed on one piece of 
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equipment in one-fifth the time that it 
tailed on another, and when we found 
that our paint bills, taking into account 
material and labor, ran above a hundred 
thousand dollars a year, we decided it 
Was time to apply some engineering to 
the problem. As a result of five years’ 
continuous work on the problem (in- 
cluding several modest but complete field 
exposure laboratories) we have de- 
veloped not only some satisfactory meth- 
ods for testing and selecting paints, but 
have learned a great deal about the 
preparation of surfaces and the proper 
application of paints. Furthermore, we 
have found that a great many of our 
people in the field have been anxious to 
take hold of this age-old problem in a 
scientific manner and are now them- 
selves developing new ideas in connec- 
tion with it. 
ment, 


Manufacturers of equip- 
finding customers with some 
knowledge of the problem, have been de- 
voting more time to the surface prepara- 
tion of the equipment that they send out 
and to proper painting of it. All of 
this has resulted in better protection of 


equipment at lower cost. 


RESEARCH FOR THE FUTURE 

While we are primarily engaged in 
a business of generating, transmitting 
and distributing electric energy, never- 
theless there is a certain amount of re- 
search that we have felt we had to un- 
dertake if we are to continue to prop- 
erly carry out our function and to keep 
ourselves in a position to take advantage 
of possibilities for either expanding our 
service or cutting the cost of providing 
at. 
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Fig. 21—Field Testing a 37 kv. Oil Circuit Breaker. Power Factor Test Set 
Is Located Inside Specially Fitted Light Delivery Truck. 


23. Combination Heat Pump and Refrig. 
eration 


In this connection you may be in- 
terested in the slides showing a com- 
bination heat pump and _ refrigerating 
unit which we installed at one of our 
substations. If electric refrigeration is 
ever to overcome the handicap of, first, 
a 70 per cent heat loss involved even 
in the best steam generating plant, and 
even more important, the excessive costs 
of the large distribution facilities neces- 
sary in any straight 1:1 heat conversion 
process when going from electrical to 
thermal energy, then most certainly the 
reverse refrigeration cycle or the so- 
called heat pump offers that possibility. 

Further, it is obvious that by com- 
bining in one compressor, evaporator 
and condenser equipment the functions 
of a heat pump and refrigerating equip- 
ment, you are able to get the maximum 
use of your heat in 
Winter with the same equipment as you 
refrigerate in the Summer. We recently 
made this installation at one of our sub- 
Fig. 22 shows the housing 
for the motor, fan, compressor and con- 
denser (on the heating cycle), while 


investment and 


stations. 


Fig. 23 shows the outdoor housing for 
the evaporator. The final tests on the 
equipment were only recently completed 
and we cannot as yet give the exact 
figures for the actual thermal efficien- 
cies obtained ; we expect, however, that 
within the range that we have operated 
at, as a heat pump it will show an eff- 
ciency of at least 275 per cent. There 
is now in process of installation a com- 
plete heating and cooling equipment for 
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Fig. 22—Heat Pump—Motor, Fan, 
Compressor, Condenser, installed in- 
doors 


a new office building we are erecting 
where for the first time all the heating 
will be done by reverse refrigeration 
process. Although the building will have 
approximately 74,500 cubic feet, the en- 
tire job will actually be accomplished 
by four 5 hp. compressors. 
24. Application of Thyratrons—Thyratron 
Voltage Regulator 

Predictions have been made that the 
Thyratron or mercury vapor grid con- 
trol tube will eventually do practically 
everything that is being done today in 
electric generation, transmission and dis- 
tribution by other electrical 
equipment. That period is perhaps some 
distance away but we have tried to get 
some experience of our own with this 
tool to be able to judge a little better 
what its possibilities in the future might 
be. Our first real experience was with 
a voltage regulator on a 15,000 kva 
synchronous condenser. “The new equip- 
ment performs all the work that the old 
type Tirrill regulator used to perform, 
but with more efficiency and rapidity. 


forms of 


These tubes are at the present time 
made in very limited quantities and 
mostly by hand. The cost, therefore, is 
no criterion of what may be expected 
later on when machine production may 
be accomplished, but life is particularly 
important and this is what we have been 
very much interested in. The tubes 
used in this equipment are rated to carry 
normally 12%4 amperes, with a max- 
imum peak of 75 amperes at a maximum 
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peak voltage of 3500 volts, and some 
of the newer tubes have lasted as long 
as 17,800 hours, the average being about 
15,000 hours. 
Thyratron Tube Exciter 

Fig. 2+ shows a stack of six thyratron 
tubes. Here we went one step beyond 
the regulator and combined the exciter 
and regulator all in a single tube. It 
is obvious that since in the thyratron 
tube the plate current flow is controlled 
by grid control, that by acting on the 
grid through a proper excitation circuit, 
not only can a regulator be eliminated, 
but by utilizing tubes that are capable 
of carrying the full field current, the 
D C exciter can be eliminated as well. 
Here on this job the six large tubes are 
each rated 100 amperes, but are capable 
of carrying 500 amperes momentarily. 
The normal excitation of the condenser 
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Fig. 23—Heat Pump—Outdoor Evaporator and Housing, Margate Substation. 


is 560 amperes. This device has now 
been in operation for almost a year and 
during that period there has been no 
serious failure of the equipment, al- 
though there have been some tube 
failures. 

PROGRESSIVE MANAGEMENT 


At the very outset I pointed out that 
progressive engineering must be co- 
ordinated with progressive management. 
Engineering developments are only ef- 
fective when put into action. Opportuni- 
ties for presenting engineering studies 
and ideas must not be restricted and de- 
cisions must be arrived at with reason- 
able promptness after all the factors in 
the situation have been presented. Under 
such cooperation progressive engineering 
will not only pay its way, but will help 
pave the way toward better utility 
vice and a sounder utility structure. 


ser- 


Fig. 24——Thyratron Exciter 
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DISCUSSION OF MR. SPORN’S PAPER 
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By J. ALLEN JOHNSON 


Chief Electrical Engineer, Buffalo, Niagara & 


The starting point of Mr. Sporn’s 
thesis is the frequently expressed 
thought that “the electric power indus- 
try is through with engineering.” I am 
told that statements have also been 
made by prominent men to the effect 
that “operating companies do nothing 
to promote the electric art.” 1 do not 
believe that these views are widely held, 
ut to the extent that they are held 
they seem to be rooted in the same 
philosophy which induced a certain pat- 
ent office examiner at Washington in 
the early years of the 19th Century 
to resign his job on the ground that 
everything possible had been invented 
and that consequently there could be 
nothing further for him to do. 

Mr. Sporn has presented what seems 
to me a convincing refutation of both 
these arguments, based on his own work, 
much of which is both well known and 
highly appreciated by many of his fel- 
low utility engineers. Nor is Mr. 
Sporn’s activity in advancing the art and 
economics of the industry unique, as | 
am sure that he himself would be the 
first to agree. Many other utility engi- 
neers could tell a similar story 
they as fortunately articulate as Mr. 
Sporn. We engineers are to be congrat- 
ulated upon being represented on this 
program by one of our number who is 
both an able engineer and a willing and 
prolific writer and speaker, the latter 
qualities being unfortunately too rare 


were 


among us. 

As for myself, I will accept the dic- 
tum that “utility engineering is finished” 
only when my employers stop handing 
me engineering jobs to do or when I, 
myself, am unable to find any that need 
doing. Certainly that time is not yet. 
Only within the last few days, for in- 
stance, I was asked to have a study made 
of the street lighting system in a certain 
city where it had been for many years 
under the practically sole control of 
operating and maintenance forces. The 
young engineer to whom [ assigned this 
study, after only a few days of investi- 
gation, made a report containing no less 
than eleven separate recommendations 
for improvement of service and reduc- 
tion of cost, many of which were almost 
instantly accepted and adopted by the 
very busy men who had for years been 
carrying on the work largely according 


te 


Eastern Power Corp. 


to precedent, not having had time to do 
much thinking about it. 

The idea that “utility engineering is 
finished” seems, to be based, at least in 
part, on the thought that engineering is 
necessary only in connection with de- 
sign and construction of major facilities 
such as generating plants and high ten- 
sion transmission lines, and that any rea- 
sonably competent lineman is good 
enough to “stick up”’ distribution lines. 
The fallacy of this conception, however, 
should be sufficiently clear when it is 
considered that a very large percentage 
of utility invested capital is in the distri- 
bution systems, even if we accept the 
notion that engineers are needed only for 
purposes. this 
notion itself is also fallacious. 


construction However, 
There are, it seems to me, three dis- 
tinct fields in which engineers function 
in this business; namely, research, con- 
struction 
nance. 


and operation, and mainte- 

In the field of research, especially re- 
search directed toward the development 
of new devices, it is true that the manu- 
facturers do and must predominate. The 
reason for this is quite clear; namely, 
that the making and selling of electrical 
devices is their primary business. How- 
ever, in the field of experience research, 
in which products of the manufacturers 
are subject to the acid test of service 
conditions, the utilities can and do, and, 
if the art is to continue to advance, must 
The Edison 
Electric Institute’s engineering commit- 


contribute. need for the 


tees is largely rooted in this necessity 
for experience data in order to promote 
the development of the art. In certain 
fields, such as the study of natural light- 
ning phenomena, in which Mr. Sporn 
and his company have taken such a lead- 
ing part, the utility systems must be 
used as the laboratory, and again utility 
engineers must participate. Another re- 
search field where utilities are more and 
more taking part, along with the manu- 
facturers, is that of applications for and 
this 
field the utilities have an equal interest 
with the manufacturers, hence it is a 
legitimate field for 
part. 

While the invention of devices is 
fundamentally a manufacturer’s func- 
tion, nevertheless many of the devices in 


utilization of electric energy. In 


research on their 
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use by the utilities today were originally 
developed by utility engineers. The list 
of such devices is too long to justify 
mention of examples, but such will 
doubtless occur to you all. Utility engi- 
neers are by no means sterile even in 
this field. 

The requirement for engineers in ma- 
jor construction work is obvious and 
need not be discussed. Perhaps the most 
fertile field of all for the application of 
engineering knowledge and talent, how. 
ever, is that of operation and mainte- 
nance of the properties. Mr. Sporn has 
mentioned a number of instances on his 
own system where such “progressive en- 
gineering” has “paid its way,” and I have 
mentioned a single specific instance relat- 
ing to an operating company of the 
Niagara Hudson System. There have 
been many others. By testing and re- 
habilitating our hydroelectric plants 
many millions of kilowatt hours of en- 
ergy which would otherwise have been 
lost have been saved and used. By estab- 
lishing interconnections with other util- 
ities a market has been provided for such 
kilowatt hours and many more otherwise 
lost in the flood periods. By constant 
study of fault condition and progressive 
improvement in relaying, many service 
interruptions have been prevented. By 
application of the most recently discov- 
ered facts regarding the behavior of 
lightning on transmission and distribu- 
tion lines the way has been opened for 
progressive reduction of lightning out- 
ages and hence higher utilization of the 
investment in lines and equipment. By 
the utilization of modern  insulation- 
testing devices many failures have been 
anticipated and prevented. By a study 
of system stability, improvements in sys- 
tem connections and relaying have been 
indicated which will result in still fur- 
ther improvement in investment utiliza- 
tion. Such improvements in the operat- 
ing characteristics, and hence investment 
utilization of existing lines, may easily 
result in the saving of many thousands 
new lines which would 
otherwise be necessary where increased 
required. These 
studies have been carried out by Niagara 
Hudson engineers, and I hardly see how 
they could have been efficiently prose- 
cuted otherwise. 


of dollars in 


loadings again are 


In the field of distribution constant 
development of new devices is taking 
place, and constant vigilance is needed 
on the part of the utilities to assure that 
their practices are maintained in con- 
formity with the developing art. The 
higher and higher service standards de- 
manded by consumers makes this vit- 
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tually mandatory. Experience has shown 
that without the engineering approach 
in these matters, progress is apt to 
slacken, stagnation sets in and standards 
of service fail to keep pace with legiti- 
mate demands. The field for engineer- 
ing here is still fertile. 

In considering this matter of the con- 
tinuing need for utility engineers and 
engineering, it occurred to me that the 
answers to the statements that “utility 
engineering is finished” and that “util- 
ity engineers contribute nothing to the 
progress of the art” might be found in 
the record. I accordingly made a hur- 
ried search of the issues of certain of the 
technical magazines for the past six 
months for papers and articles by utility 
engineers, with the following results. 
The mere titles of these papers are 
illuminating as showing the wide va- 
riety of subjects treated: 

In Electric Light and Power. 11 Articles 

In Electric Journal 6 

In Electrical Engineering.... 

In Edison Electric Institute 

Bulletin 


In a single recent issue of the Electri- 
cal World 1 found seven articles writ- 
ten or sponsored by utility engineers. If 


By A. E. 
Electric Bond & 


STANDARDIZED INTERCHANGE. 
ABLE METER MOUNTING 

It is encouraging to hear Mr. Sporn 
tell of the study which he and his staff 
have given to finding effective and eco- 
nomical service connections and meter 
mounting for controlling energy diver- 
sion. This is a highly important engi- 
neering problem, and I want to take this 
opportunity briefly to review the na- 
tional effort during the past several 
months aimed at its solution. 

This national activity had its start 
last June, in the Electrical Equipment 
Committee, under instructions from the 
Operating Committee to promote coor- 
dination of the great diversity of meter 
mounting and service connection prac- 
tices, with the objective of : 

a) Effectively 

sion, and 

(b) Gaining economies through simplifica- 

tion, including standardized inter- 


changeable mounting for all makes of 
meters. 


deterring energy diver- 


A small working group of the Elec- 
trical Equipment Committee with the 
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this is a fair sample, 26 issues would 
contain 182 such articles. Added to the 
actual count above, a total of 239 pub- 
lished papers and articles by utility en- 
gineers is indicated during the last six 
months in these mediums alone. This 
does not seem to me to indicate either 
lack of constructive work or lack of 
contributions to the art on the part of 
utility engineers. These papers and ar- 
ticles are news. If they were not, they 
would not have been published. In the 
same issues of Electrical Engineering— 
the organ of the A.I.E.E.—I counted 
36 papers by manufacturers’ engineers 
and 13 by college professors and stu- 
dents on subjects pertinent to the elec- 
tric power business, as compared to the 
20 papers by utility engineers. The ratio 
of 20 to 36 is certainly not so small as 
to justify its equation to zero. No, the 
utility engineers are still on the job. 
They are still making, as they always 
have made, their contributions to the 
advancement of the art and economy of 
this business. Their job is not finished, 
nor, in my humble opinion, will it ever 
be finished, nor can it ever safely even 
be permitted to relax if this industry is 
to live so long as electrical energy is 
produced, transmitted and sold and hu- 
man ingenuity persists. 


SILVER 
Shore Company 


cooperation of the Committee on Meter- 
ing and Service Methods of the Asso- 
ciation of Edison Illuminating Com- 
panies brought out a schedule of basic 
requirements, believed to be representa- 
tive and to coordinate as many as practi- 
cable of the varied installation 
practices among the operating companies. 


meter 


Faced by this diversity of practices, 
meter manufacturers had found little en- 
couragement to work for interchange- 
able standards. However, pre- 
sented with a well-formulated statement 
of the power company needs, the repre- 
sentatives of the four meter manufac- 
turers heartily pledged cooperation and 
responded at a joint meeting held in 
New York City on May 2nd with a 
proposed 


when 


standardization for house 


meters strictly interchangeable as to 
connections and mounting in all four 
makes. Any remaining details of design 
are being expeditiously worked out, and 
it may be said that the new standard 
meters are now commercially available. 


As the announcement of this accom- 
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plishment is quite recent, for the benefit 
of any of you who may not be informed, 
I call attention to the May BULLETIN 
of the Institute, also quote from the pub- 
lished descriptions of this interchange- 
able meter mounting standardization. 


“1, Henceforth all four manufacturers 
will offer two standard single phase meters: 


Type A—A _ bottom connected open 
terminal chamber meter, similar 
to and interchangeable with the 
present Type A line manufac- 
tured by the General Electric, 
Sangamo and Duncan Com- 
panies. 

Type S—A so-called socket or detach- 
able meter, similar to and inter- 
changeable with the present 
Westinghouse CS meter. 

2. This standardization applies only in 
matter of meter housing and connection 
terminals. It does not in any way concern 
the mechanisms and characteristics of the 


meter proper. 


3. The aim for the standard inter- 
changeable meters, types A and S will be 
the maximum simplicity and economy con- 
sistent with effective and satisfactory opera- 
tion. 

4. The present Type B and C lines of 
equipment now manufactured by the Gen- 
eral Electric, Sangamo and Duncan Com- 
panies, will be continued. 

“Some question has been raised concerning 
the manufacturers offering two standards in- 
stead of one. It is generally felt, however, 
that this is desirable. Regardless of the type 
and design of a new meter mounting to 
meet the requirements as presented, there 
would undoubtedly continue an appreciable 
demand for an open terminal chamber, 
bottom connected meter interchangeable with 
and similar to those that have been used for 
several years. It will be a definite gain 
therefore for this meter to be standardized 
among all of the manufacturers, in addition 
to the fully standardized new method of 
mounting which fits in well with the modern 
trend in meter installation and service wir- 
ing. 


“Meter Purchases Can Now Be Planned 


“This agreement on meter standards clears 
the way for the operating companies in- 
telligently to plan their house meter policies 
and pending purchases. It is in the simplifi- 
cation and unification of practices of meter 
installations and maintenance that the major 
opportunities for economies exist.” 

This means that for meters acquired 
henceforth, on a given system, neither 
the service man that installs the meter 
nor the meter tester, nor any one else 
who may have occasion to deal with it, 
need keep alert to its make insofar as 
mounting and connections are concerned. 
Furthermore, 

“this unification should lead to substantial 
savings in the purchase price of the equip- 
ment. 

“The users are counseled to give prompt, 
although deliberate consideration to de- 
termining how best to realize the benefits 
available from this standardization. The 
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earlier and more earnest the response to the 
new standards, as reflected by the purchases 
of the utilities, the sooner will the full bene- 
fits of consolidation and quantity production 
become available. 


“Coordination of Meter Mounting and Ser- 
vice Connections 


“The very definite and increasing trend 
to the outdoor location for the meter, em- 


EDISON ELECTRIC INSTITUTE BULLETIN 


phasizes the need that meter mounting prac- 
tices be coordinated with service connection 
practices. The agreement on the Type A 
and Type S standard interchangeable meters 
clears up a major item, and enables con- 
centrating continued effort on the service 
run and service connection features. These 
features offer opportunity for further sim- 
plification and economies as well as being 
basic in the control of energy diversion.” 


By N. E. FUNK 
Vice-President, the Philadelphia Electric Company 


Mr. Sporn’s paper is very timely in 
pointing out what one electric utility 
has done in the way of developing the 
art of power production and distribution. 

There has apparently been an idea 
growing in the minds of some individ- 
uals, both without and within this in- 
dustry, that the end of major technical 
advance has been nearly reached, and 
that the primary job of the power indus- 
try is intensive sales effort only. 

While I am firmly of the belief that 
a high order of sales effort is necessary 
and desirable, I cannot subscribe to any 
thought that the end of the advance in 
technological progress is in sight. 

In the generation of power 
fuels, the economic possibilities of the 
present known thermal cycles have not 
yet been developed, due to the lack of 
satisfactory construction materials, and 
further, when the most efficient known 
method of converting the total energy 
in fuel into net electrical energy output 
is less than 35 per cent, it is difficult to 
conceive that the end of our scientific 
advance has been reached, even though 
with our present limitation of knowl- 
edge we may not now be able to point 
out the paths to follow to attain a bette 
result. 


from 


Consider further the recent develop- 
ments in vacuum tubes, which 
opened the doors to many new possi- 
bilities in all lines of electrical activities 
not now even imagined. 


have 


One cannot help but be impressed 
with the fact that the business of eco- 
nomically producing and distributing 
power is far from a simple process, with 
possibilities of becoming more complex 
rather than less. This has been the trend 
during the past decade, and there are 
no indications of a material, change in 
the trend. It may be argued that the 
power plant design has been materially 
simplified by the use of large boilers, but 
even with this design the modern eco- 
nomic plant is inherently more compli- 
cated than the old low pressure, low 


temperature plants. Likewise, the trend 
toward simplified electrical layouts is 
offset by the greater complication of the 
equipment used. 

The operation of the physical facil- 
ities, with their increasing complexity in 
spite of continued standardization, re- 
quires greater technical knowledge and 
training than in the past, and I believe 
that this will continue to be true. 

Without detracting from the splen- 
did development work that has been 
done by the equipment manufacturers in 
their laboratories, research, engineering 
and manufacturing departments to pro- 
duce new and better equipment, the de- 
velopment work done in the great lab- 
of application in the field by 
the power companies cannot be lightly 
passed by as having contributed nothing 
to the rapid advance of our industry. 


oratory 


The exchange of ideas between the 
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operating companies, and between the 
operating companies and the manufac- 
turers, together with the continued striy- 
ing by the operating companies to obtain 
greater economies, have had more effect 
on the final result than the academic 
work of the laboratories would have had 
without this outside pressure. 

The first mercury turbine installed at 
Hartford, and the first 1200-lb steam 
unit at Boston, were field laboratory ex- 
periments on a very large scale, and | 
am sure the manufacturers would be the 
first to admit the development of this 
equipment was greatly aided by the sug- 
gestions and advice obtained from the 
operating companies’ engineers. 

The 1000 F.  super- 
heater and the turbine operating at this 
temperature at Detroit surely are a con- 
tribution to the advance of the industry 
by an operating company. Examples like 
this could be cited from the very begin- 
ning of the power industry, not only in 
power plant development, but in every 
phase of the business. 


experimental 


From the early days of the industry 
to the present time, there has been a 
continuous contribution to the advance- 
ment of the art by the cooperation of 
those operating the properties and those 
manufacturing the needed equipment. 

A continuation of this method of pro- 
cedure in the future will be as produc- 
tive of as good results as it has been in 
the past. 


WITH THE ENGINEERING COMMITTEES 
TRANSMISSION 


The fourth meeting of the Transmis- 
~ 


Chairman of the five engineering com- 
mittees of the E. E. I. for the new ad- 
ministrative year have been appointed by 
President McCarter, as follows: 
Electrical Equipment Committee 

W. F. Sims, Commonwealth Edison 

Co., Chicago, III. 
Prime Movers Committee 
ALFRED IppLes, The United Gas Im- 
provement Co., Philadelphia, Pa. 
Transmission and Distribution Com- 
mittee 
Mark Etprepce, Memphis Power & 
Light Corp., Memphis, Tenn. 
Hydraulic Power Committee 
C. F. Merriam, Pennsylvania Water 
& Power Company, Baltimore, Md. 
Accident Prevention Committee 
W. 5S. BucHANAN, Appalachian 
Power Company, Welsh, W. Va. 

All have accepted their appointments 
and are now engaged in selecting per- 
sonnel and organizing their committees. 


AND DISTRIBUTION 


and Distribution Committee was 
held during the Convention of the Edi- 
son Electric Institute at Atlantic City 
on June 6, 1934. Doctor Davidson re- 
ported the progress that had been made 
in the reorganization of the various com- 
mittees dealing with foreign wire rela- 
tions. He described the whole set-up of 
the new Plant Coordination Committee 
and its relation to the Transmission and 
Distribution Committee. Various ac- 
tions were taken concerning materials 
standardization projects, including dis- 
tribution, fuse cutouts, underground 
equipment and transmission cables. 


sion 


Current progress of lightning protec- 
tion for distribution transformers was 
discussed. 

Considerable time was devoted to 4 
discussion of lamp flicker and the de- 


(Continued on page 253) 
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THE ECONOMICS OF AN ELECTRICAL HOME 


By ALLEN L. BILLINGSLEY 


President, Fuller § Smith & Ross, Inc., Cleveland, Ohio 


Address before the Second Annual Convention of the Edison Electric Institute, Hotel Traymore, 


I live in a house that has an electric 
refrigerator, an electric range, an elec- 
tric fan on the furnace, a washer, an 
jroner, two radiant heaters, an electric 
clock, two radio sets, a vacuum cleaner, 
two fans, a food mixer, an iron, a per- 
colator, a coffee maker, a waffle iron, 
a health lamp, and a vibrator. The 
lighting in my living room is better than 
that indicated for normal vision on the 
Sight Meter. I have 200-watt lamps 
in the kitchen, the bathroom, the halls, 
the basement. I ask you: am I living 
in an electrical home? 

When I put that question to my wife 
the other night, she looked at me in 
surprise, and answered—‘Why no, I 
shouldn’t say so.”’ 

There was a time when if we had had 
all the appliances we own today, she 
would have thought our home electri- 
cally complete. Her an- 
swer to my question . her prompt 
refusal to class our home as an electrical 
home, despite the fact that we now 
have almost every standard household 
appliance except a dishwasher and an air 
conditioner . . . is a good, practical dem- 
onstration of the pronounced effect that 
promotion of the electrical home idea 
already has had on one section of the 
consuming market. 

When I use the term “electrical 
home”... and as my wife understood 
it... I refer to a home that expresses 
the newest home-designing thought, with 
the appliances scientifically arranged and 
built in, with a complete kitchen and 
laundry, the most modern lighting, and 
all the other worksavers and 
niences that women have seen and ad- 
mired in such homes as the Westing- 
house Home of Tomorrow in Mansfield, 
the interior arrangements developed by 
General Electric at Nela Park, and 
those spread on the pages of many of 
the current magazines. 


But not now. 


conve- 


My wife is sufficiently familiar with 
such developments that notwithstanding 
our possession of almost every standard 


electrical appliance . . . even though our 
home is lighted according to modern 
standards . . . yes, even though our cur- 
rent bills are higher than those of prac- 
tically any of our neighbors . . . she 
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does not think of ours as an electrical 
home. ‘To achieve that ideal she thinks 
we would have to build an entirely new 
house, in which a planned generosity of 
comfort and convenience, and a planned 
economy of operation, would be the out- 
standing characteristics. 

In considering for the purposes of this 
paper the economics, or the profit possi- 
bilities, of the electrical home, I asked 
myself these questions: Is it worth while 
for utilities to seek to plant an idea of 
an ideal electrical home in the minds 
all their customers? Will the sales 
electrical homes result? Will sales 
appliances or current be aided by the 
effort? How should the effort on the 
electrical home be proportioned to that 
on more specific promotions, such as 
ranges, water heaters, lighting? In 
other words, what is the philosophy 
which should lie back of Electrical 
Home promotion by a utility? These 
are questions that I want to discuss 
briefly. 


There is one fact which we all must 
recognize. That is, a revolution is tak- 
ing place in the ideas that people have 
held as to what constitutes a modern 
home. Whether or not we, as individ- 
uals, approve the strange looking struc- 
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tures with flat roofs and pent houses 
that we see at the Century of Progress 
or illustrated in certain of the home- 
building magazines, these and the other 
new forms which “home-sweet-home’’ is 
taking have caught the interest of the 
masses. We may never see many such 
structures actually being lived in by our 
friends and neighbors .. . as to that, I 
will await a safer time and occasion to 
make a prophecy. But I feel thorough- 
ly safe in saying that people are awake 
to the fact that fundamental improve- 
ments are being made in home-plan- 
ning to make homes more livable 

they are alert to the fact that home- 
like houses can be made of other mate- 
rials than brick, wood and stone 

they are unquestionably aware that mar- 
velously interesting improvements in in- 
terior equipment, arrangement, and dec- 
oration are possible . . . and that houses 
designed and built to save steps and 
afford conveniences at every stage of the 
living process can, at the same time, be 
distinguished and delightful family habi- 
tations. 


Whether we realize it fully or not, 
people have come to credit electricity 
with being one of the chief agencies, 
if not the chief agency, in stimulating 
these new developments in modern 
Whether a modern home is 
labeled ‘‘an electrical home” or not, the 
public expects to find electricity as the 
major means of supplying most of its 
advantages for livability. 

Electricity, indeed, gets the credit for 
the presence of many of the ingenious 
new cabinet arrangements in the kitchen, 
and the non-electrical conveniences in 
laundry and basement . . . largely be- 
cause these have come along as elec- 
trical contributions to the home have 
come along. Yet when I checked up, 
the other day, on the cost of the elec- 
trical equipment in the Home of To- 
morrow at Mansfield, I learned that it 
will not reach 20 per cent of the total 
cost of that home. It is an electrical 
home, however and the public so 
considers it . although four-fifths of 
the money needed to build it went for 
land, steel, brick, furnishings, and other 
wholly non-electrical products. 


dwellings. 
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One of the first requirements of any 
sound promotional idea is that the idea 
have public appeal . . . that it relate to 
a basic public interest. I think we can 
say with certainty that the new ideas 
in home building . . . both as reflected 
in complete houses, and in the model 
kitchens, laundries and other individual 
room arrangements that are spread be- 
fore us... have caught the public fancy 
. . . they are news. Accordingly, pro- 
motion that centers about such ideas will 
prove a penetrating kind of promotion. 
It capitalizes interests that are in the 
forefront of the public mind. 


It is the ambition of every electrical 
manufacturer who makes a line, to sell 
his appliances in groups of related units. 
He would like to sell complete kitchens, 
complete laundries, and if possible, all 
the electrical equipment for a home. 
Utilities have a similar ambition. We 
want to sell electrical applications for 
the home by groups of appliances, or 
complete home electrifications 
possible. An advanced standard for that 
kind of selling is found in the electrical 
home idea. Its natural application is to 
the new home market. 

Can electrical homes be sold? That 
is the obvious question that follows upon 
what I have been saying. 

We are told that we are close to a 
revival of active house building. ‘To 
say how close, requires another prophecy, 
which in this case may better be made 
by the New Dealers than by me. But 
the wise utility will certainly regard as 
the first objective of electrical home pro- 
motion the new house field. If the new 
ideas in home construction have taken 
root in the public mind, as I believe 
they have, it is our function to provide 
forward-looking guidance for builders, 
architects, and prospective home owners 
as to what constitutes a modern elec- 
trical home. 

We of the electric utility industry 
want to promote the latest and most 
complete electrical conceptions as the 
means for stamping a home as modern 
. . . for making it salable. We must 
keep, in promotion and planning, quite 
a few laps ahead of the actual buying 
market . . . and several jumps ahead of 
the house construction interests. We 
must promote always, this year, next 
year, and the years after, the home of 
the future. When the future arrives, 
in terms of next month, or the year 
after, we must be ready with still newer 
ideas, still bolder electrical develop- 
ments, for the next home of the future. 
This means broad-scale educationa! 


where 
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work on all the various sections of the 
building trades . . . it means having men 
with pioneering minds in our own or- 
ganization who can originate ideas, aid 
with plans, draw specifications, and fur- 
nish the inspiration for the progressive 
planning of truly electrical homes. 

It is somewhat difficult to secure com- 
plete statistics on the number of new 
houses built annually, as a measure of 
the possibilities of the new home mar- 
ket. Building permit figures usually ap- 
ply only to areas within city limits. The 
F. W. Dodge figures, I believe, are 
largely confined to building projects 
which architects design and these 
are the smaller part of the total. 


There is lacking, therefore, a_ basis 
for complete information on new resi- 
dences of the smaller type which are 
erected in cities with and without build- 
ing permit requirements, and _ those 
erected in suburban and rural areas. 
These latter are certain to be very ac- 
tive segments of the entire market. 

According to the Federal Reserve 
Board index, the two high years of resi- 
dential construction in the United 
States were 1925 and 1928. These two 
years totaled about the same. I have 
examined the figures for 1925 and made 
estimates for areas where figures were 
lacking. From these figures, it appears 
that, exclusive of the homes in the farm- 
rural areas, there were built that year 
about 450,000 residential structures . . 
or about three new homes for every 
100 then standing. ‘This would mean 


that in a peak year in average terri- 
tories there were built about 3000 new 
homes for every 100,000 that were then 
standing. 


This is a sizable market to shoot at. 
Even if it is quite some time before we 
reach a peak year like 1925, it ought 
not be long, provided the economic trend 
continues upward, until we can reach 
half that degre of activity. 

I believe it would pay to begin now 
to make plans to exert a definite influ- 
If the sale of 
appliances by units or groups is any- 
where possible, it is here... in the new 
house market. If advanced electrical 
conceptions . . . such as the electric 
kitchen, the electric laundry, the com- 
plete electric home symbolizes, are any- 
where salable . . . here is the market. 


ence on such a market. 


And now... . is the logical 
time to start promotion of the most ad- 
vanced electrical home ideas. The new 
conceptions of home that are being now 
exhibited in various places are far in 


today .. 
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advance of past and current ideas of 
home-planning and home development. 
They are genuine news now. The ad- 
vanced electrical home will probably 
never again be as new, novel, and dif- 
ferent from people’s habit of thinking 
of their homes, as it is today. There- 
fore, let us capitalize the new concep- 
tions now, and to the fullest possible 
extent. 

The automobile furnishes an apt 
parallel. During the last several years, 
we have had refinements but no major 
developments in the power plant. The 
new developments now, from year to 
year, are related to style, convenience, 
and the promotion of obsolescence. 

In home development, we are now 
where the automobile was when the de- 
signing engineers began to change the 
power plant from something simple and 
crude to something complex and highly 
refined. Let us not miss the chance to 
capitalize this period in the evolution of 
dwellings. 


1 would not like to appear to say that, 
when the new-home market revives, a 
utility can expect to sell a quantity of 
complete electrical homes as packaged 
merchandise. I am not even sure that 
a set of electrical specifications for a 
complete home can be sold . . . so that 
at the end of a particular period of pro- 
motion, a prudent commmercial man- 
ager can place opposite the amount of 
dollars he has spent, a definite list of 
electrical homes built as a result of the 
expenditure. I do think, however, that 
he can expect to see a measure of the 
results of his promotion in the trends 
developed for the use of electricity and 
electrical appliances in new homes. The 
job, as I see it, is one of influencing the 
controlling factors in the home build- 
ing market, and through them influenc- 
ing standards of new home construc- 
tion. 

Two questions should, I think, be the 
object of first consideration by an alert 
utility. One is: have we the right or- 
ganizational facilities for contacting the 
factors in the new-home market? Sec- 
ond: have we a plan for building, or 
causing to be built, model electrical 
homes for display and educational pur- 
poses ? 

Most utilities are now organized to 
give wiring service, and engineering and 
lighting service, to architects, builders 
and contractors. Should we not begin 
now to ask ourselves whether these fa- 
cilities are sufficiently broadly organized 

whether they really are in step 
with the new conceptions of what con- 
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stitutes a modern home? Should we 
not ask whether our men are informed 
in all the newer developments in home 
arrangement, in interior decoration, in 
cabinet design, in kitchen, basement, 
porch, garden and room details, where 
electrical applications both direct and 
indirect may be included ? 

What I am suggesting is that elec- 
tricity in the home has advanced be- 
yond a mechanical and_ engineering 
stage . . . We want to be sure that our 
men who contact the building industry 
are fully aware of that. We need to 
have our men familiar with what lies 
back of the new trends in home con- 
struction, with the latest developments 
in scientific home planning. We need 
men with a feeling for, and appreciation 
of decorative effects. We need men 
who are sympathetic with new ideas, 
capable of suggesting and promoting 
them, men who are not traditionally 
minded. We need men who can see 
the home complete—not merely that part 
of it where electricity heretofore has been 
included. 

If | were a commercial manager, the 
first thing 1 would do would be sure 
my organization really knew what is 
going on in the field of home building. 
I’d see that they read the articles, talk 
to the experimenters, study the examples 
of new home development now being 
provided. I’d do that so they could 
talk critically, stimulatingly, helpfully 
with architects, engineers, builders, 
owners. I’d do that so they could judge 
the salability of new ideas offered for 
the home. I’d urge them to maintain 
an open mind toward experimentation 
... to promote experimentation 
rather than to develop a critical mind 
toward any of the newer types of houses. 
The more experimentation there is the 
more interest there will be in home 
building on the part of the public... 
the more possibilities for electrical ap- 
plication will be developed. We want 
to encourage .. . not frown upon... 
experimentation. 


Incidentally an organization well in- 
formed on trends in the home building 
held can be of help in our dealer re- 


lations. Department stores, home fur- 
nishing stores and other similar retailers 
are trying, as we should be trying, to 
appraise what is likely to happen in the 
home building field. They are de- 
pendent upon it for sales, not merely of 
electrical products, but of other lines. 
If we live up to our responsibilities for 
leadership in the dealer field, we must 
know and understand any movement so 
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fundamental as that toward a new type 
of home. 

Naturally the best tool for promoting 
the electrical home idea in each of our 
specific territories is the erection of 
model homes. By building such homes 
we can serve the various local factors 
in home building, educate the public, 
and most important of all, educate our 
own employees. Utilities serving thick- 
ly populated areas can well afford to 
build electrical homes outright. Others 
will, I believe, find it possible to pro- 
mote the construction of such homes, 
by working with builders, real estate 
companies, electrical leagues, or even in- 
dividuals. I personally have . heard 
enough people express a desire for a 
home like the Mansfield Home of To- 
morrow to believe that if they could 
realize some advantage from building 
such a home, they would be agreeable 
to its use for promotional purposes by 
a utility. 


A shrewd utility can, I believe, find 
ways to finance the building of a mod- 
erate number of demonstration homes on 
a basis where enough is recoverable so 
that the expenditure will be in line with 
sound promotion. Where complete 
homes are impractical, model interiors 
will serve some of the same purposes. 

You have had so-called model elec- 
trical homes before, many of them, I 
realize that; but in approaching the sub- 
ject today we should ask ourselves: have 
we had homes in which electricity is 
as fundamentally and widely employed 
as it can be today? Most electrical 
homes in the past have been fairly con- 
ventional structures, notable chiefly elec- 
trically because they were adequately 
wired and were equipped with a com- 
plete array of standard appliances. The 
kind of homes we now need really to 
influence the new home market should, 
I believe, go beyond that. They should 
not be so expensive as only to be within 
the means of the few, but they should 
be advanced . embodying the most 
forward-looking ideas. Especially should 
this be true of the electrical applica- 
tions. I stress this advanced conception 
of the model home because I believe 
that the interest of the public and of 
the building industry has been caught 
by the possibilities of advanced design. 
I stress it particularly with reference to 
electrical applications, because the stand- 
ard applications of electricity are now 
more or less taken for granted. There 
is little news in them. We need dem- 
onstrations of advanced uses of elec- 
tricity to emphasize the standard uses. 
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We need advanced applications of elec- 
tricity to stamp an electrical home as 
truly an electrical home. 

As we sit here now we may seem 
some distance from a period of active 
residential building, just as a year ago 
we seemed somewhat distantly removed 
from a period of economic upturn . . 
yet the upturn came. A year or so 
ahead is not too early to make plans for 
influencing the residential market when 
it revives. Even though we may not 
be able to sell standardized electrical 
homes to this market, we do want to 
get embodied in as many new homes as 
possible the most advanced electrical 
uses. There are many new materials 
striving for identity with these “homes 
of the future.” Electricity already is 
closely identified with them. We want 
to preserve that identity . and the 
way to do it is through promotion. 

The new home market, as I have in- 
dicated, is perhaps the one most directly 
responsive to promotion of the electrical 
home idea. Fortunately there are ad- 
vantages to promoting the idea that ex- 
tends beyond the new home market. I 
am sure that promotion of the electric 
home idea will help us in the sale of 
specific appliances, like ranges, refrig- 
erators, water heaters, laundry equip- 
ment, air conditioners help us 
throughout our entire domestic market. 
It cannot replace specialized promotion 
on these products, but it can enhance it, 
in ways which I shall endeavor to point 
out. 


As the ownership of appliances be- 
comes more widespread .. . as they ad- 
vance from the pioneering stage into 
the stage of general acceptance . .. we 
need new ways to make them exciting 
to the public. We need new ways to 
demonstrate their convenience in use. 
We need new ways whereby they can 
compete for public attention. The elec- 
trical home is a potent new way of ac- 
complishing these purposes. 

We have a big job ahead of us in the 
sale of appliances and we need to use 
every promotional tool . . . both those 
applying to each individual appliance 
and those that apply to appliances in 
units or groups ... for rooms, and for 
the home complete. 

The commercial manager of a Penn- 
sylvania utility of my acquaintance pre- 
sented a clear picture of the needs of 
the situation when he made a careful 
estimate of the possible saturation of ap- 
pliances in his state . . . not a calculation 
based upon the theoretical assumption 
that every wired home was a potential 
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customer for everything . . . but on a 
practical, realizable basis. 

He knew that today, when we think 
of practically all homes as having baths, 
only 70 per cent of the urban homes ac- 
tually do have them, to say nothing 
about the lower percentages in the rural 
areas. He estimated practical vacuum 
cleaner saturation in his territory to be 
75 per cent of the wired homes, com- 
pared with 49 per cent saturation now. 
He estimated practical range saturation 
to be 36 per cent of the wired homes, 
compared with 6 per cent now. He es- 
timated refrigerator saturation at 56 per 
cent, compared with 2+ per cent now. 
He estimated water heater saturation at 
30 per cent of the wired homes, com- 
pared with | per cent now. Electric 
clock saturation, because of duplication, 
he set at 125 per cent; radio set satura- 
tion at 130 per cent for the same reason. 


Then he took 17 recognized appli- 
ances and calculated the number yet to 
be sold in his state to reach these modi- 
fied and practical totals of saturation. 
At average retail prices, he obtained the 
astounding total of $405,000,000 in ap- 
pliances yet to be sold. Project this 
on a national basis and it becomes +14 
billion dollars, or $225 a domestic cus- 
tomer. 

Add to this a reasonable estimate for 
air conditioning and improved lighting 
equipment ($100 per customer as an es- 
timate) ... and even according to con- 
servative figures we have $300 to $350 
worth of appliances to sell to each do- 
mestic customer before we have attained 
the same universality in their use, as, 
we will say, applies to the bathrooms. 

This is a big undertaking and every 
constructive promotional means that ap- 
pears should be seized upon. ‘The elec- 
trical home is one of the most compre- 
hensive and_ far-reaching that has 
appeared because it can capture public 
interest, promote the idea of more ap- 
pliances, much more dramatically, than 
can direct promotion of many appli- 
ances, individually. 

The electrical home permits the sale 
of electricity in the home as a group 
of integrated services . . . and this is 
something that electrical promotion 
needs. In the electrical home various 
appliances are related to one another 

. . not merely in terms of rooms, which 
is important, but also in terms of the 
whole process of living in a home. A 
complete demonstration is afforded of 
what electricity offers . . . the electrical 
conception is integrated. What else 
have we for getting that idea over as 
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effectively . . . and is it not a sound one 
for domestic load building? 

The electrical home sells lighting as 
a prominent part of what electrical con- 
venience, comfort, modernity, and satis- 
faction mean in the home . . . and this 
it seems to me deserves more than pass- 
ing notice. Lighting is not always 
thought of as a convenience to the same 
degree as applies to other electrical con- 
venience. Often it stands apart in util- 
ity thinking. It is something that has 
to be demonstrated to the public to be 
appreciated. When one sees the use 
that can be made of light in an elec- 
trical home, its merit as a promotional 
aid to the sale of lighting becomes ap- 
parent. Light in the cupboards ; 
lights over the range platform . . . light 
evenly distributed over all working sur- 
faces in the kitchen and laundry 
light to mark the first step of the stairs 
. . . light surrounding the mirrors . 
no one can fail to believe light is a 
convenience equal to any other electrical 
convenience after he sees a really ad- 
vanced electrical home. The electrical 
home, of course, helps to sell the decora- 
tive possibilities of light, demonstrates 
the necessity of adequate light for see- 
But more than that, it seems to 
me, it makes lighting a vital, actual, 
living member of the entire circle of 
usable tools for comfort and convenience 
which electricity in its other application 
affords. By this contribution alone, the 
electrical home idea can add much to 
lighting promotion. 


ing. 


Promotion of the electrical home idea 
it lets 
us borrow assistance for the sale of our 
own products from the popular accept- 
ance of other products that are non- 
electrical. 


has one further gain for us . 


Bright, attractive, new home furnish- 
ings and better lighting . . . better elec- 
trical equipment . go hand in hand. 
Therefore, as the electrical home idea 
helps interest people in new conceptions 
of home decoration, it helps to further 
the desire for more and better uses of 
electricity. 

The desire for a livable basement .. . 
with a recreation room, a billiard table, 
a ping pong table sells automatic 
heating, and sells a better laundry. The 
desire for a brightly decorated kitchen 
helps sell an electric range . . . an elec- 
tric refrigerator. Appreciation of the 
window as a decorative unit in a room 
at night helps sell lighting for purposes 
of window illumination. 

Promotion of electrical home ideas of 
an advanced type helps to circulate these 
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desires for modern home arrangements, 
and in their train come electrical appli- 
cations to make the new arrangements 
possible or make them more effective. 
Just as an interest in food sells a range, 
a percolator, a juice extractor, a refrig- 
erator .. . so fundamentally the appeal 
of a modern electrical home should in- 
crease the sale of all appliances . . . and 
for that reason promotion of the elec- 
trical home idea seems to me justified 
from strictly the appliance selling and 
load building viewpoints. 


The most auspicious thing for the 
electrical home idea is the keen interest 
everywhere among utilities in detailed 
market study and analyses. Customers 


are being grouped into logical market 
classes according to income, racial and 
vocational characteristics, present own- 


ership (and present use) of appliances 
and lighting. From contact with the 
market new pricing policies are being 
determined for rate making and load 
building purposes. People’s attitude 
toward appliances of all kinds is being 
studied constructively, and from these 
studies methods are being developed 
whereby wider and more enthusiastic 
use can be brought about. Commercial 
managers and sales managers are prob- 
ing the market for facts and attitudes 
and suggestions as never before. I con- 
tend that this intensified fact-finding 
spirit on the part of commercial man- 
agement gives utilities a “feel” of their 
market possibilities not only from im- 
mediate results but from long haul re- 
sults. Close acquaintance with the 
market stimulates the imagination, and 
gives courage for making long haul 
policies. 

While the value of promoting the 
electrical home idea cannot be definitely 
proved by market analysis now, the fact 
that this tool is available for assistance 
at each stage of the promotion is an 
assuring thought. 

Regarded promotionally, the electrical 
home idea is educational. Results can 
be measured only over the long haul... 
even in the new home field. The effects 
of the promotion will be indirect, rather 
than direct. It can succeed only as 
building trends and public taste are in- 
fluenced and capitalized. 

Such promotion will be profitable if 
it is part of a broad, forward-looking 
plan . . . in which the effort put behind 
the elements that work indirectly and 
for the future are intelligently propor- 
tioned to those that work directly and 
in the present. It is in the broad, for- 
ward-looking plan that promotion of the 
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electrical home idea finds a logical place. 

We need definite policies for electrical 
home promotion, and, to me, they group 
themselves under four heads: 

1. Understanding. We need under- 
standing and appreciation of the new 
ideas now being expressed in the design 
and construction of dwellings. We 
need to know the causes of their devel- 
opment their objectives . . . the 
accomplishments to date. We need full 
understanding of the part electricity 
does and can play in such “homes of the 
future’ as are being projected experi- 
mentally before us. 

2. We want to give support to the 
new ideas. We should begin now to 
form plans for disseminating facts about 
home building developments through- 
out our territories. We should erect 

. or cooperate in having erected .. . 
representative structures of advanced 
type for promotional purposes. This in 
order that we may play a part in the 
development, inform ourselves and our 
organizations, mold sentiment locally, 
stimulate and assist the building indus- 
try and further every new and worth 
while electrical application. 

3. We should promote the electrical 
This 
calls for vision in our education and pro- 
It calls for imagination. It re- 
quires detailed market analysis, planned 
publicity, advertising, employee educa- 
tional effort, lectures, demonstrations, 
close personal work with the public, with 
Even 
it we do nothing about the electrical 
home idea, we want to plan our regular 
promotion to capitalize the developments 
it may provoke. 


home as an advanced conception. 


motion. 


dealers, with the building groups. 


+. We should carry on . once we 
The electrical home conception 
necessarily is an evolving one. Homes 
that symbolize it today, in its most ad- 
vanced form, will probably not do so to- 
We want the idea to be that 
sort of an idea. Accordingly our pro- 
motion, if we go in for it, must be 
evolving, continuous, based on faith in a 
somewhat undefined objective. We 
should not start... and then stop. We 
should not undertake electrical home 
promotion on a trial basis. We cannot 
plan in terms of a campaign. We should 
decide for or against electrical home pro- 
motion as a theory, using such logic, and 
such indications of the possible good for 
us as the idea now shows it affords. Then 
having begun . . . we should realize that 
we can only capitalize on our efforts by 
seeing them all the way through. 

Some years ago, before the perfection 
of electrically operated radio sets, the 


begin. 


morrow. 
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organization of which I am a part was 
asked to go into the market and check 
the performance of ‘‘B” batteries. We 
visited many sections of the country, and 
when we came back, we not only had 
data on “B”’ batteries but we had another 
conviction, namely that the battery 
operated set was doomed. ‘There were 
no electrically operated radios at the 
time, but there was such an expressed in- 
terest in socket operation on the part of 
the public . . . impatience with batteries 
was so pronounced . .. that even though 
we knew very formidable engineering 
hurdles had to be overcome, we felt no 
hesitation in saying that electrically 
operated sets would very quickly be de- 
veloped, just because of the intense de- 
mand. 

I see something of a parallel between 
this situation and that applying to new 
types of home structures. The public 
cannot define what it will buy. The sug- 
gestions now being developed may not 
be the answer. But the very intensity 
of interest in a new-type home . . . on 
the part of builders, 
economists, publicists, the general pub- 
lic . . . is a market factor to be taken 
Something will come out of 
it. If that is so, what shall we do about 
the movement? 


manufacturers, 


seriously. 


My suggestion is the same one the 
young fellow made to his very best girl: 
“Let’s step out!” 


Retaining Improvement In 
Accident Prevention 


(Continued from page 226) 


continuous effort, the record of the Phil- 
adelphia Electric Company (submitted 
by Mr. R. M. Godwin, Director of 
Safety) is presented in the accompanying 
charts. 

Another large company has made great 
gains, practically eliminating lost-time 
cases in its field construction by means 
of job training studies in foremen’s con- 
ferences with a very essential follow-up 
inspection reduced to statistical record 
to determine the thoroughness of field 
reception of safety methods. An outline 
of the features of the plan is: 
1—Foreman Conference—Small groups (lim- 

ited to about 20 foremen or less if feasi- 
ble) examine and discuss every detail 
of the work performed by their men, and 
determine standardized practices, tools, 
routines, etc. Their determinations are 
reduced to record and, if desirable, rules 
are included in the Employees’ Hand- 
book. Agenda is planned so that the ex- 
perience arising from past accidents is 


included. 
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2—Field Directions—The resulting practices 
are placed in effect through the foremen’s 
daily contact with employees, and through 
handbooks issued to all employees capable 
of reading English. 

3—Employees’ Handbook—Employees are re- 
quired to become familiar with the essen- 
tial practices and rules by issue of hand- 
books and spot checks of their knowledge 
of the content. 

4—-Field Inspection—Yo ascertain the de- 
gree of assimilation of practices, a peri- 
odic check of every gang’s work is made 
by well-informed inspectors. Infractions 
of safe practices and rules are tabulated 
against individuals with the name of the 
foreman. Inspector calls foreman’s atten- 
tion to the infraction for correction. The 
cumulative table of infractions indicates 
any laxity on the part of an individual or 
his foreman. .(n accumulation of cases in 
one particular group results in the bureau 
head being called to account. Infractions 
have largely disappeared. 

5—General Meetings—At semi-annual gen- 
eral meetings of all employees, the rea- 
soning in back of the rules and stand- 
ardized practices are discussed, and 
suggestions for removal of hazards are 
invited to be written on cards. Every 
suggester receives a written answer com- 
mending him and stating the reason for 
whatever action is taken on his sugges- 
tion. The cooperative spirit of the em-- 
ployees has become excellent. 

6—Supervisors’ Meetings—The higher rank- 
ing employees to whom the foremen re- 
port hold meetings every other month to 
discuss accident experience and analyze 
causes and the performance of the fore- 
men. 

7—Review Committee—The working of the 
whole plan is under direction of the Re- 
view Committee. Prepared agenda of the 
various groups is submitted for approval 
to this committee. The meetings are 
scheduled, reports of discussion corre- 
lated, briefed and prepared for rec- 
ord. Suggestions are considered and 
disposed of. 

8$—A ccident Statistics—The statistical record 
is kept in such detail as to actual lost 
time, location of accident, cause and re- 
sponsibility analysis, costs, etc., that val- 
uable conclusions are possible. It is 
possible to determine where to place em- 
phasis, what kind of preventive measures 
are necessary, and how much expense is 
warranted. It might be found that even 
though past injury record has been favor- 
able, nevertheless the exposure to hazard 
may warrant expense. 

The industry may be congratulated on 
having surpassed the objectives (see 
chart) set up by the former Accident 
Prevention Committee. There is. still 
room for improvement. There is still a 
wide disparity between the leaders ard 
those who have not gained control. 
However, instead of making compari- 
sons between companies which may he 
operating under different working con- 
ditions, each company should gauge its 
score against par, AND THAT PAR 
SHOULD BE NO ACCIDENTS. 
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Michael Butchko 
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Henry J. Kells 


EDISON ELECTRIC INSTITUTE MEDAL WINNERS 


The first five awards of the Edison 
Electric Institute Medal for Resuscita- 
tion by the Prone Pressure Method were 
made at the second Annual Convention 
of the Institute at Atlantic City in June. 
Photographs of the recipients of the 
medal, who were instrumental in the sav- 


ing of lives of fellow beings, are shown 
herewith, and the circumstances which 
brought about the awards are related. 


MICHAEL BUTCHKO 


On May 16, 1933, at 1:10 P. M., George 
Fritz, an employee of the Duquesne Light 
Company at Pittsburgh, had climbed a pole 
and while replacing dummy tube for discon- 
necting pothead, his left elbow came in con- 
tact with a bare bus with his knee 
grounded against a cable sheath. He fell 


wire 


Alexander MacPherson 


away from the pole and hung suspended in 
his safety belt. 

Michael Butchko, a fellow employee, who 
had been eating lunch in a restaurant near- 
by, heard shouting and ran out to investi- 
He immediately climbed the pole and 
pulled Fritz, who was unconscious, in against 
the pole, straightened him up, and applied 
modification of the Schafer 
Method of Resuscitation 
while up on the pole, until Fritz regained 
They were lowered from the 
pole by members of the Fire Department and 
Fritz was removed to a local hospital. 


gate. 


an emergency 
Prone Pressure 


consciousness. 


HENRY 

On Sept. 12, 1933, at 
James Kells, an electrical mechanic, em- 
ployed by the New York and Queens Elec- 
tric Light and Power Company, Long Island 


JAMES KELLS 
138 P. M., Henry 


City, N. Y., was working in the transformer 
vault of a building supply company when he 


Edward Martin 


was informed by a stranger that a man was 
lying unconscious from the effects of an 
electric shock in another part of the build- 
ing. While engaged in work on an electric 
crane the injured man, Charles Judge, a 
non-employee of the power company, had 
come in contact with the live power rail, 
which caused him to fall fifteen feet to the 
ground. Not finding any evidence of life 
in Judge, Kells, with the help of others, 
placed him in position and applied the 
Schafer Prone Pressure Method of Resusci- 
tation, at the same time instructing the plant 
superintendent to call the police for an am- 
bulance and the company to send an emer- 
gency crew with an inhalator. 

After fifteen minutes the patient 
was breathing and was removed to a local 
hospital. 

Mr. Kells has received the Bronze 
Meritorious Service Medal awarded by Con- 

(Continued on page 249) 


about 


also 


James A. Rogers 
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REPORT OF THE PRIZE AWARDS COMMITTEE 


By FRANK W. SMITH 


Chairman, Prize Awards Committee, E. E. I. 


Before the Second Annual Convention of the Edison Electric Institute, 
Hotel Traymore, Atlantic City, N. J., June 6th, 1934 


Edison Electric Institute Medal 


The first of the several awards which 
it is my privilege to announce this eve- 
ning on behalf of the prize awards com- 
mittee is the Edison Electric Institute 
Medal. 

The medal was established by the 
board of trustees of the Institute during 
the past year as an award to employees of 
member companies who have successful- 
ly resuscitated individuals suffering from 
electric shock by the Schafer prone pres- 
sure method. The award is offered to 
serve both as recognition of the per- 
formance of the act and to encourage 
and maintain interest in the training of 
employees in the use of the Schafer 
prone pressure method of resuscitation. 
The award was made available for suc- 
cessful resuscitation cases occurring on 
or after Jan. 12, 1933, the date of the 
organization of the Institute. 

A certificate describing the service 
rendered and signed by the president of 
the Institute is awarded with each medal. 

In cases where a medal has been 
awarded, a certificate of assistance is 
available to those who have rendered 
valuable aid in the resuscitation. 

A bar to be attached to the medal will 
be awarded for each additional success- 
ful resuscitation by an employee. 

May I call your attention to a unique 
feature in connection with this medal. 
The medals to be awarded this evening 
and those to be awarded in the future 
will have in their composition copper 
taken from the original two-wire, multi- 
ple direct current system laid down in 
the streets of New York City by Thomas 
A. Edison. This copper, of historical and 
sentimental interest to the industry, do- 
nated by The New York Edison Com- 
pany, was part of the first underground 
distribution system in the world, supply- 
ing current for electric light and power. 
It was installed in 1881 under the per- 
sonal supervision of Mr. Edison in the 
lower part of New York City and was 
known as the “Edison Tube System,” 
and current was first supplied from it on 
Sept. 4, 1882, from the Pearl Street 
generating station. 

A quantity of this copper, sufficient 


to provide for medals for many years 
to come, has been deposited with the 
Institute. 

The medal is administered by a com- 
mittee of judges appointed by the prize 
awards committee, the members of 
which are Mr. E. W. Gorry, chairman, 
Mr. Wills Maclachlan, Mr. C. R. 
Beardsley and Miss M. B. Woods, sec- 
retary. This committee was responsi- 
ble for the drafting of the conditions and 
rules governing the award and the de- 
sign of the medal, and I wish to express 
my appreciation for their efforts in hav- 
ing ready in time for this convention the 
first awards. 

In the future it is intended, and the 
plan of the award so provides, that the 
presentations of the medal be made at 
local company group meetings, safety 
rallies or other suitable gatherings of 
employees. Inasmuch, however, as the 
five awards that are to be made this 
evening were only recently approved by 
the judges, and as they are the first 
awards of the new medal, your commit- 
tee deemed it fitting to make the an- 
nouncements and present the medals to 
the recipients in person at this conven- 
tion. 

It is now my pleasure to announce 
these first awards: 

MICHAEL BUTCHKO, street lamp trimmer, 
Duquesne Light Company, Pittsburgh, Pa., 
for saving the life of a fellow employee on 
May 16, 1933. 

Henry J. KELts, electrical mechanic, New 
York & Queens Electric Light & Power Co., 
Long Island City, N. Y., for saving a life 
on Sept. 12, 1933. 

ALEXANDER MACPHERSON, first grade line- 
man, Bronx Gas & Electric Company, New 
York City, for saving the life of a fellow 
employee on June 27, 1933. 

EpwarD MaAartTIN, electrician, Northern 
New York Utilities, Inc., Rome, N. Y., for 
saving the life of a fellow employee on 
Oct. 24, 1933. 

James A. Rocers, electrician, Virginia 
Electric & Power Company, for saving the 
life of a fellow employee on Jan. 30, 1933. 


In recognition of your initiative and 


(Epiror’s Note: The first four named above 
were present to receive the award. Mr. 
Rogers will be presented his medal by J. G. 
Holtzlow, president of the Virginia Electric 
& Power Company at a ceremony to be ar- 
ranged later.) 
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resourcefulness, and your knowledge of 
the use of, and the successful applica- 
tion of the Schafer prone pressure meth- 
od of resuscitation, you are awarded the 
Edison Electric Institute Medal. 

Shortly after its organization the In- 
stitute was honored by having offered to 
it for administration seven prize awards, 
several of which had been available 
through other sources for a number of 
years. The board of trustees promptly 
accepted the sponsorship of these awards, 
which were established by the donors to 
encourage and promote progress in the 
electric light and power industry. 

The awards are divided into two 
groups. The first includes those in rec- 
ognition of outstanding accomplishments 
of companies—embracing the Charles 
A. Coffin Award, George A. Hughes 
Award and the Thomas W. Martin 
Award. The second group includes 
prizes to individuals for essays on sub- 
jects relating to the electric light and 
power industry—embracing the H. M. 
Byllesby Prizes, the B. C. Forbes Prize, 
the 4d. L. Lindemann Prizes and the 
James H. McGraw Prizes. 

The many valuable contributions 
brought forth through these contests 
will be made available to the industry 
through publication in the Institute BuL- 
LETIN and the trade journals. Presenta- 
tions will be on display at the general 
office of the Institute at New York, 
where they will be available to member 
company representatives. 

The committee is gratified to report 
that 188 papers and exhibits were sub- 
mitted in the contests by employees of 
59 companies in 33 states. These pa- 
pers have been reviewed, evaluated and 


the winners selected by a separate group 
of three judges for each award, each of 
the judges being an outstanding repre- 
sentative in the respective fields of the 
awards. 


The Institute and your com- 
mittee are greatly indebted to these gen- 
tlemen who so willingly performed this 
very laborious task. 

It is with pleasure that the committee 
announces the results of the contests. I 
am going to ask each winner, as his name 
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is called, to step to the platform and re- 
ceive the award direct from the hands 
of the donor, or his representative, who 
has very’ kindly consented to be on the 
platform for this purpose. 


The Charles A. Coffin Award 


The Charles A. Coffin Medal, under 
the terms of the Charles A. Coffin Foun- 
dation, established by the General Elec- 
tric Company to pay tribute to that 
great leader in our industry, the late 
Charles A. Coffin, is awarded to that 
company which, during the previous 
vear, has made a distinguished contribu- 
tion to the development of electric light 
and power for the convenience of the 
public and the. benefit of the industry. 
The award to be made this evening is the 
tenth award of the medal, which was 
created in 1922. Winning this medal 
is a signal honor and properly so re- 
garded. 

The winning company made many 
noteworthy accomplishments during the 
year 1933, particularly through over- 
coming those handicaps common to all 
during a depression year. 

Touching briefly on the accomplish- 
ments, those which were most outstand- 
ing were: 

1. By use as a cushion of the so-called 
“Customer Dividend”’—a policy inaugurated 
and maintained in previous years of pros- 
perity—in the manner planned for a poor 
year, namely, its omission, the company was 
able to maintain the full force of employees 
intact at the 1929 level and without reduc- 
tions in pay, to earn and pay full dividends 
and to reduce rates to its customers. 

2. By use of a novel “Credit Certificate” 
plan the company met the most serious credit 
situation in its history at an amazingly small 
cost and in such a manner that good will 
has been maintained and increased, loss 
of customers has been made small, and the 
community educated to a prompter and more 
regular attention to monthly bills than ever 
before. Under this plan customers who were 
unable to pay their electric service bills 
were permitted to sign a form certifying that 
they would pay the bills as soon as fi- 
nancially able to do so. 

3. By the introduction of an entirely new 
plan for promoting electric cooking—the 
trial range—the company increased the in- 
stallation of ranges 340 per cent and in 
dealers’ range sales of 49 per cent over the 
previous year. 

4. By the continuous use of a 23,000 kw 
mercury unit, the satisfactory performance 
of which is due to many years of develop- 
ment work in the company’s plants, the 
over-all costs were reduced below any pre- 
vious company record, and a fuel rate for 
the year of less than 1 |b. of coal was ob- 
tained. 

5. By the further progress in educating the 
public to the advantage to them of the pro- 
motional form of rates, more “all electric” 


homes were obtained and bill complaints 
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reduced to only 5 per cent of what they were 
with the old form of rate. At the end of 
the year there were 750 all-electric homes 
on the company’s lines. 

Examination of these accomplishments 
and the many others that were listed in 
the presentation showed that they have 
resulted from well-developed plans, 
some of which antedate or were initi- 
ated in the depression of 1921. 

The company is outstanding for its 
progressiveness and for its many notable 
pioneering achievements, many of which, 
undertaken in the past, have contributed 
directly or indirectly to the excellent ac- 
complishments of the year 1933. 

It gives me pleasure to announce the 
decision of the committee of judges, con- 
sisting of Dr. Karl T. Compton, presi- 
dent of the Massachusetts Institute of 
Technology, George B. Cortelyou, presi- 
dent of the E.E.I., and the speaker, which 
unanimously awards, for outstanding ac- 
complishments during the year of 1933, 
the Charles A. Coffin Medal, the cer- 
tificate of award and the cash prize of 
$1,000 for use of the employees’ benefit 
The Hartford Electric 
Light Company, Hartford, Conn. 

Mr. SAMUEL FERGUSON, the presi- 
dent of this organization, is here, and I 
would ask that he please come forward 
to receive the award from E. W. Rice, 
Jr., honorary chairman of the board of 
the General Electric Company. 


The George A. Hughes Award 


*A cup donated by Mr. George A. 
Hughes, president, Edison General Elec- 
tric Appliance Company, Inc., to the 
member company of the Edison Electric 
Institute showing the greatest contribu- 
tion to the development of the domestic 
electric cookery load, through promotion 
or selling, or both, during the period 
Jan. 1, 1933, to Mar. 31, 1934, and 


cash prizes totaling $1,000 to the indi- 


association, to 


viduals responsible for the achievement. 

Under the and conditions of 
this award, the cash award of $1,000 
is to be divided as follows: 


terms 


Five hundred dollars is awarded to 
the commercial or merchandising execu- 
tive responsible for the achievement and 
$500 to be divided among the retail sales 
directors and retail salesmen by the com- 
mercial or merchandising executive, in 
proportion to the extent they have con- 
tributed to the company’s activity in the 
promotion of the electric range. 

The further that 
where a company is not engaged in the 


award provides 


actual merchandising of electric ranges, 
the $500 may be distributed at the dis- 
cretion of the 


commercial executive 
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either to members of his department 
working with outside agencies or to these 
agencies themselves. 

The judges of this award—Mr. Mar- 
vin Knight, chairman, Mr. Ell. C. Ben- 
nett and Mr. Kenneth Dameron—were 
guided in their selection of the winner 
by the following terms of the award: 


1. Highest percentage of Electric Ranges 
(5 kw or over) connected during the con- 
test period in proportion to the total num- 
ber of wired homes mot using Electric 
Ranges at the beginning of the contest pe- 
riod. This applied to all sales in the com- 
munity, and the replacement of obsolete, 
inefficient types of ranges was considered. 

2. Creative sales and advertising plans, 

3. Effectiveness of cooperation with agen- 
cies outside the actual merchandise depart- 
ment of the Central Station, to 
the sales of electric ranges. 


promote 


It gives me pleasure to announce that 
the Idaho Power Company is the win- 
ner of the George A. Hughes Award. 
Mr. Kinsey M. Rosinson, vice-presi- 
dent and general manager, is here, and 
I would ask that he please come forward 
to receive the cup from Mr. George A. 
Hughes, donor of this prize. 

Mr. L. W. Bratnarp, commercial 
and merchandising manager of the 
Idaho Power Company, is here, and if 
he will please come forward Mr. Hughes 
will present the cash prize of $500 
awarded to Mr. Brainard as the person 
responsible for the achievement, and 
also the prize of $500 to be distributed 
by Mr. Brainard, within the terms of 
the award, to those who assisted in the 
accomplishments. 


The Thomas W. Martin Award 


A bronze plaque donated by Mr. 
Thomas W. Martin, president, Alabama 
Power Company, to the company mem- 
ber of the Electric Institute 
showing the greatest contribution to the 
advancement of rural electrification dur- 
ing the year 1933. 


Edison 


Mr. Thomas Bragg, vice-president of 
the Alabama Power Company, is here to 
present the award on behalf of Mr. 
Thomas W. Martin. 

The judges for this award were Mr. 
Charles F. Stuart, chairman, Mr. Philip 
S. Rose and Mr. J. S. Tritle. 

The Thomas W. Martin plaque has 
been awarded to the Virginia Electric 
and Power Company as the company 
showing the greatest contribution to the 
advancement of rural electrification dur- 
ing the year 1933. 

The brief of this company presented 
a progressive and well-developed plan to 
promote rural electrification. Convinc- 
ing data was shown that the plan is 
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workable, has proved successful, and the 
company has obtained excellent results 
not only in 1933, but in previous depres- 
sion years. 

Mr. J. G. Hotrzc.aw, president of 
the Virginia Electric and Power Com- 
pany, is here to receive the award for 
his organization. 


The H. M. Byllesby Prizes 


Three cash awards—one of $100, one 
of $50 and one of $25, donated by Byl- 
lesby Engineering and Management 
Corporation in memory of Colonel 
H. M. Byllesby, for the three most 
meritorious papers showing how to in- 
crease the usefulness of the accountant 
in the electric light and power industry. 

Mr. R. J. Graf, first vice-president of 
the Byllesby Engineering and Manage- 
ment Corporation, is here to award 
these prizes on behalf of his organization. 

The judges for this award were Dean 
John T. Madden, chairman, Mr. B. F. 
Braheney and Mr. William Paxton 
Little. 

The winning papers, in accordance 
with the terms of the award, were en- 
titled “How to Increase the Usefulness 
of the Accountant in the Electric Light 
and Power Industry.” 

First prize has been awarded to Mr. 
H. A. WARDENBURG of the Common- 
wealth Edison Co., Chicago. 

Second prize has been won by Mr. 
A. J. KIEFFER of the Louisville Gas and 
Electric Co., Louisville, Ky. 

Third prize goes to Mr. ARTHUR J. 
Murpny of the Wisconsin Public Ser- 
vice Corporation, Sheboygan, Wis. 


The B. C. Forbes Prize 


A cash award of $250, donated by 
Mr. B. C. Forbes, editor, Forbes Maga- 
zine, for the most meritorious paper 
dealing with the subject of public rela- 
tions in the electric light and power in- 
dustry. 

The judges of this award were Mr. 
P. L. Thomson, chairman, Mr. Roy S. 
Durstine and Mr. Merle Thorpe. 

There were 105 papers submitted in 
competition for this prize. The judges, 
after careful consideration, awarded the 
Prize to: 

Mr. Georck ANTHONY PALMER of 
the New England Power Engineering 
and Service Corporation of Boston, 


Mass., for his paper: “Factual Informa- 
tion and Utility Employees.” 


The A. J. Lindemann Prizes 


Three cash awards—one of $150, one 
ot $100 and one of $50—donated by 
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Mr. A. L. Lindemann, vice-president 
and general manager, A. J. Lindemann 
and Hoverson Company, for the three 
most meritorious papers dealing with the 
advantages of electric cookery for do- 
mestic purposes. 

The judges for this award were Mr. 
Preston S. Arkwright, chairman, Miss 
Katherine Fisher and Mr. Earl White- 
horne. 

This subject was particularly attrac- 
tive to the ladies and they submitted 28 
of the 40 papers entered for the compe- 
tition. 

The winning papers, in accordance 
with the terms of the award, were en- 
titled “Advantages of Electric Cookery 
for Domestic Purposes.” 

First prize has been awarded to Miss 
GEORGIANNA Linstip of the Virginia 
Electric & Power Company. 

The second prize was won by Miss 
ANNE GLorzBAcH of the Southern 
California Edison Company, Ltd. 

Third prize goes to Miss Mayme E. 
MIL eR of the Minnesota Power and 
Light Company. 


The James H. McGraw Prizes 


Three cash awards—one of $250, one 
of $150 and one of $100—donated by 
Mr. James H. McGraw, chairman of 
the board, the McGraw-Hill Publishing 
Company, for the three most meritorious 
papers on any engineering or technical 
subject relating to the electric light and 
power industry. 

Mr. McGraw is here to personally 
present his awards. 

The judges of this award were Mr. 
John C. Parker, chairman, Mr. A. W. 
Berresford and Mr. L. W. W. Mor- 
row. 

First prize has been awarded to Mr. 
FrANK E. SAnForp of the Union Gas 
and Electric Company of Cincinnati, 
Ohio, for his paper: “Measures of Op- 
eration and Maintenance for Overhead 
Electric Distribution.” 

The second prize goes to Mr. JAMEs 
L. Hotton of the New York and 
Queens Electric Light & Power Co., 
Long Island City, N. Y., for his paper: 
“Engineering Necessary in the Develop- 
ment of an Extensive Low Voltage Net- 
work.” 

Third prize has been won by Mr. 
S. O. SCHAMBERGER of the New York 
Power & Light Corporation, Albany, 
N. Y., for his paper: “Hydro Station 
Operation with Minimum Loss.”’ 


The committee desires to express its 
appreciation to the donors or their rep- 
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resentatives for their presence here; to 
the company executives for their atten- 
dance to receive the awards on behalf 
of their company; and to thank the ex- 
ecutives of those companies who have 
found it possible to arrange for the at- 
tendance here of the individual winners 
of the prizes. 

The committee is particularly grate- 
ful to the donors for their generosity in 
offering these awards. 

Appreciation is also expressed to the 
individuals who took part in the con- 
test. It is hoped that those who were 
not so fortunate as to win a prize this 
year will try again. 

On behalf of the prize awards com- 
mittee of the Institute, and I would like 
to say here that the other members are 
Mr. George B. Cortelyou, your presi- 
dent, and Mr. James E. Davidson, | 
congratulate the winners of this year’s 
prizes and thank you for your attention. 


EDISON MEDAL WINNERS 
(Continued from page 246) 


solidated Gas Company of New York and its 
Athliated Companies, and the President's 
Medal of the National Safety Council. 


ALEXANDER MacPHERSON 


On June 27, 1933, at 2 P. M., Kenneth 
Hanniford, an employee of the Bronx Gas 
and Electric Company, New York, was 
climbing a pole to install extra wiring, when 
his coat button caught on a live primary 
wire and the shock rendered him uncon- 
He lost hold on the pole and his 
body was suspended in the air hanging on 
wires. Alexander MacPherson, a_ fellow 
lineman, climbed the pole, raised the help- 
less man’s body from the wires to break 
the contact and held him in his arms until 
another assistant climbed the pole and aided 
in lowering the patient to the ground. 
MacPherson, assisted by other employees, 
successfully applied the Schafer Prone Pres- 
sure Method of Resuscitation for about 20 
minutes after which the patient was removed 
to a hospital. 

In addition to the Institute Medal, Mr. 
MacPherson has been presented with the 
Silver Meritorious Service Medal by Con- 
solidated Gas Company of New York and 
its Athliated Companies. 


EDWARD MARTIN 


On Oct. 24, 1933, at 1 P. M., John Fahey, 
an employee of Northern New York Utili- 
ties, Inc., Rome, New York, while attempt- 
ing to sweep out a switch compartment lo- 
cated on the second floor of a_ substation, 
accidently fell and his right arm, shoulder 
and head were lodged against the live parts 
of an oil circuit breaker. Edward Martin, 
an electrician of the company, who was 
working in the station ran to his assistance 
and realizing that he must not touch Fahey, 
procured a pushbroom and while the are 
was still shooting out of the compartment, 


scious. 


(Continued on page 252} 





ELECTRIC REFRIGERATOR SALES AGAIN SET 


NEW ALL-TIME RECORD 


Bureau 


For the second successive month, the 
Electric Refrigeration Bureau reports 
sales of household electric refrigerators 
as setting a new all-time record for a 
single month. 

May sales totaled 277,988 units, com- 
pared with 212,770 in May, 1933, and 
266,264 in April of this year, the indus- 
try’s previous record month. 

Total sales in the first tive months of 
this year were 813,571 units. This total 
compares with 453,430 sold in the first 
five months of last year and exceeds the 
total sold in any entire previous year ex- 
cept 1931 and 1933, when the respective 
totals were 950,000 and 1,065,000. 

The five months’ sales exceeded the 
national quota for ‘the period as set by 
the Bureau by 54.8 per cent. 

The year’s quota was estimated at the 
beginning of the year at a million units 
but with the high sales recorded during 
the first five months there are many in 
the industry who predict sales of 1,500,- 
000 units. 


BUREAU WORK DISCONTINUED ON 


JULY Ist 

After three and one-half years of pro- 
motional effort, six months longer than 
the original plan, the Electric Refriger- 
ation Bureau ceased to function on July 
Ist, in compliance with the desire of the 
electric refrigerator manufacturers who 
have so generously supported the Bureau 
in the past. 

In a letter written to the Regional and 
State Directors and Local Bureau Chair- 
man, C. E. Greenwood, Commercial Di- 
rector of the Edison Electric Institute 
tells of the dissolution of the Bureau and 
vives advance notice of another great co- 
operative promotional effort to begin this 
fall. 

“The National Electric Refrigeration Bu- 
reau was organized to do a major promo- 
tional job on Electric Refrigeration Service 
to be sustained three-year period. 

“The Bureau 
achievement, 
field. 
has been the stimulation given to the organ- 
ization of local Electric Bu- 
reaus—more than 400 of them throughout 
the United States. These local have 
effectively supported the work of the Na- 
tional Bureaus, and have been responsible 
in large measure for its success. 

“On January Ist, the National Bureau had 
completed its three-year program, and Mr. 
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over a 
has registered remarkable 
outstanding in the publicity 
One of its most valuable contributions 


Refrigeration 


units 


Work Discontinued on July Ist 
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SALES—HOUSEHOLD MODELS ONLY—FIVE MONTHS 1934 


New England Division 
Connecticut 
Maine 
Massachusetts 
New Hampshire 
Rhode Island 
Vermont 


Eastern Division 
Delaware 
Maryland & D. C. 
New Jersey 
New York 
Pennsvlvania 


East Central Division 
Kentucky 
Ohio 
West Virginia 
West Division 
Iowa 
Kansas 
Missouri 
Nebraska 


Pacific Coast Division 
Arizona 
California 
Nevada 


North West Division 
Idaho 
Montana 
Oregon 
Utah 
Washington 


South Eastern Division 

Alabama 

Florida 

Georgia 

North Carolina , 
South Carolina 
Cennessee 
Virginia 


Great Lakes 
Illinois 
Indiana 
Michigan 
Wisconsin 


Division 


North Central Division 
Minnesota 
North Dakota 
South Dakota 


ELECTRIC REFRIGERATION BUREAU 


FIVE MONTHS 
QuoTa—52% 
10,006 
4,108 
25,597 
2,649 
4.199 

1,719 


YEAR'S 
QUOTA 
19,243 
7,899 
49,224 
5,095 
8,074 
3,305 


2,054 
20,319 
49,202 

154,788 
86,678 


1,068 
10,566 
25,585 
80,490 
45,073 


11,293 5,872 
64,710 33,649 
7,970 4,144 


19,012 9,886 
14,127 7,346 
27,824 
9,783 


2,916 
78,695 


.714 


3,303 
3,550 
10,010 
4,863 


18,025 


1,187 
9,790 
8,309 
10,945 
4,358 
9,783 
11,031 


WMD UW enw 


77,150 
28,271 
44,387 
26,180 


40,118 
14,701 
23,081 
13,614 


19,794 


10,293 


Rocky Mountain Division 


Colorado 
New Mexico 
Wyoming 


South Western Division 


Arkansas 
Louisiana 
Mississippi 
Oklahoma 
‘Texas 


Totals 


1,388 
1,311 


4,554 

8,242 

3,568 
10,531 
26,903 


1,010,506 


2,368 
4,286 
1,855 
5,476 
13,990 


525,463 


ESTIMATED 
TOTAL SALES 


11,121 
4,268 
31,285 
2,851 
4,971 
1,584 


1,907 
23,955 
34,175 

100,354 
76,286 


12,294 
56,687 
11,350 


14,062 
13,261 
32,052 
10,638 


2,405 
41,246 


44 


3,114 
3,398 
1,350 
4,213 
2,466 


1 


1 


9,823 
6,489 
12,460 
14,815 
6,209 
14,426 
13,637 


60,737 
21,519 
33,602 
14,220 


Nw bdo 


1,560 


5,314 
5,496 
2,791 
11,915 
32,625 


813,571 


Jo QUOTA 
REALIZATION 
111.1 
103.8 
122.2 
107.6 
118.3 
92.1 


142. 
180. 
221. 
209.1 


158.6 
100.7 
209.4 


181.2 
184.0 
218.0 
166.5 
132.9 


262.8 
127.4 
288.3 
260.3 
274.0 
283.5 
237.7 


151.3 
146.3 
143.2 
104.4 


108.3 











ELECTRICAL EQUIPMENT COMMITTEE 
RESCINDS N.E.L.A. MOTOR STARTING RULES 


By C. M. GILT 


Chairman E.EL-N.E.M.A. Joint Committee on Motor Starting Currents 


The Electrical Equipment Committee 
reviewed the present status of the motor 
starting problem at its meeting in March, 
1934, and voted to rescind the 1923 
N.E.L.A. Motor Rules and to disband 
the Joint Committee with the N.E.M.A. 
on Integral Horsepower Motor Starting 
Currents. The first action was taken 
the Committee felt that the 
1923 Motor Starting Rules are so far 
from universal adoption by the various 
companies and are so at variance with 
the principles for motor rules based upon 
capacity to serve which were adopted by 
the N.E.L.A. Apparatus Committee in 
1929, that they should no longer have 


because 


any official standing. ‘The second action 
came as a result of the findings of the 
Joint Committee which led the Equip- 
ment Committee to conclude that (a) 
differences in 


and service 


so great and information on 


system con- 
ditions are 
starting and operating requirements is 
so diverse, that no generally acceptable 
basis of design for a single line of motors 
can be established at present, and (b) 
these differences are such that it would 
be futile at this time to attempt to for- 
mulate motor rules that would be gen- 
erally accepted and adopted. A brief 
history of the work of the Joint Com- 
mittee and its findings follows. 

In April, 1923, the Electrical Ap- 
paratus Committee of the former 
N.E.L.A. approved a revised edition of 
“Uniform Rules to Govern the Installa- 
tion and Use of Motors on Central Sta- 
tion Distribution Systems’ containing 
tables of maximum permissible starting 
currents for motors. These were incorpo- 
rated in whole or in part by a number 
of companies in their rules or service 
requirements, but were never universal- 
ly adopted. 

At the suggestion of the manufac- 
turers, the Apparatus Committee under- 
took a further study of the integral 


horsepower, a-c motor starting current 
problem and a Joint Committee with 
the N.E.M.A. was appointed early in 


1931. The manufacturers submitted a 
proposal for a line of squirrel cage 
motors for full voltage starting, taking 
approximately five times normal current 
in starting. The old rules permitted ap- 
proximately 4.7 times normal current in 


sizes up to 30 horsepower, but mate- 
rially lower values in sizes above 30 
horsepower. A review by the Appara- 
tus Committee indicated very decidedly 
that this proposal was entirely imprac- 
ticable, but that system conditions are 
such that the majority of motors of 50 
horsepower and less taking not more 
than five times normal current in start- 
ing could be started at full voltage with- 
out objectionable disturbance. A resolu- 
tion passed by the Pacific Coast 
Electric Association agreed to the ac- 
ceptability of full voltage starting of 
motors taking not more than 4.7 times 
normal current in starting. 

Subsequently the Apparatus Commit- 
tee passed a resolution to the effect that 
motors in sizes up to 50 horsepower 
taking 4.7 times normal current in start- 
ing would be applicable generally but 
not universally for full voltage starting, 
and considered of reasonable design pro- 
vided satisfactory operating character- 
istics could be agreed upon. 

At present there are two general lines 
of squirrel cage motors in common use; 
the general motor, designed 
primarily from the point of view of 
operating characteristics and cost, hav- 


purpose 


ing starting current values of six to 
eight times normal current, and the line 
start motor taking approximately 
times normal current in starting, costing 
slightly 


five 
more with slightly lower effi- 
ciency, and having a running power fac- 
tor approximately 4+ per cent lower than 
the general purpose motor. Some esti- 
mates indicate that approximately 50 
per cent of the smaller sold 
throughout the country, and a_ higher 
percentage on the Pacific Coast, are of 
this type. Motor manufacturers 
stated that designs of squirrel 
motors which reduce the starting current 


motors 


have 


cage 


much below five times normal result in 
an appreciable sacrifice in running char- 
acteristics and increase in cost. 

From many angles it would be desir- 
able for the manufacturers to market 
one standard line of squirrel cage motors. 
A survey was made through the members 
of the Apparatus Committee and the 
Overhead Systems Committee held sev- 
eral discussions on the subject to see 
whether a satisfactory single line could 
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be developed and what its starting and 
running characteristics should be. The 
replies to the questionnaires and the 
discussion at the last meeting of the 
Apparatus Committee indicated that, if 
line conditions are such that full voltage 
starting can be accepted with low-start- 
ing current motors, they would usually 
also admit of full voltage starting of the 
standard general purpose motor. It was 
the consensus of opinion at the last meet- 
ing of the Apparatus Committee that 
the industry as a whole would be better 
served by motors designed primarily for 
good running conditions, such as high 
power factor, efficiency and torque, even 
though reduced 
voltage starters in some cases where a 
low-starting current motor might be in- 
stalled without the starter. However, 
the replies to the questionnaire were too 


this would necessitate 


few in number and the membership pres- 
ent at the last meeting of Apparatus 
Committee was not sufficiently extensive 
to represent fully the opinion of the in- 
dustry. There has been plenty of evi- 
dence, as expressed at meetings of the 
Overhead Systems Committee and at 
previous meetings of the Apparatus Com- 
mittee, that there is a wide divergence 
in opinions as to what constitutes the 
best design of motor. There is no doubt 
that regulation during motor starting 
rather than current and power factor 
under load conditions, limits the capacity 
of long, overhead lines serving relatively 
few large motors. Many believe that 
low-starting currents at full voltage are 
“4 primary consideration. It, therefore, 
seems apparent that a single motor de- 
sign that would be universally acceptable 
is impracticable at present. 

The manufacturers and others have 
pointed out the advantages to be gained 
by country-wide motor rules that would 
set a single standard of allowable motor- 
starting current for each size of motor. 
Such a standard would be particularly 
advantageous to manufacturers who 
build self-contained 
pieces of equipment, such as machine 
tools or pumps, and ship from factory 
or warehouse to wide territories. The 
studies on this subject indicated, how- 


motor drive into 


ever, that line and service conditions vary 
over too wide a range of capacities to 
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permit the adoption of a single standard 
without penalizing the industry as a 
whole. Extremely low-starting currents, 
less than those permitted by the old 
1923 rules, are required in many cases 
if objectionable flicker or expensive line 
reinforcements are to be avoided. On 
the other hand, the majority of motors 
up to 50-horsepower capacity are now 
being installed without reduced voltage 
starters. Exact data are not available, 
but the best information indicates that 
approximately 99 per cent of the five- 
harsepower motors, 84+ per cent of the 
15 horsepower, and 48 per cent of the 
50-horsepower motors are being sold 
without reduced voltage starters. 

Some companies have gone part way 
in standardizing allowable starting cur- 
rents for various sizes of motors within 
their territories by basing their service 
rules on the old N.E.L.A. rules. In 
some cases the permissible starting cur- 
rents are less than those of the old 
rules. One large urban company gen- 
erally requires slip-ring motors for all 
sizes above 25 horsepower. However, 
the principle of “capacity to serve” is 
recognized to some extent by most com- 
panies even though their rules are of 
the old N.E.L.A. type, in that they, (a) 
permit the starting current of any motor 
in a plant to be equal to that permitted 
for the largest motor; (b) place prac- 
tically no limitations on starting cur- 
rents in a large factory containing many 
motors, provided none of them are so 
large as to cause line disturbances; (c) 
place practically no limitations on start- 
ing currents of high-tension customers 
fed from subtransmission lines, such. as 
at 13,200 volts. 

In contrast with the old N.E.L.A. 
rules, there appears to be a growing 
tendency to adopt service rules, or at 
least administer them, according to the 
principles adopted by the Apparatus 
Committee in 1929, which are as fol- 
lows: 

“General Principles for Motor 
Starting Rules” 

“The problem of proper motor starting 
values is not one for the power companies 
alone nor for the manufacturers alone, nor 
are their interests basically in conflict. Both 
groups wish to encourage the maximum use 
of electricity and such use is most encour- 
aged when electricity is applied to the 
mechanical task for the lowest possible total 
cost including: 

1. The cost of the 
sories and 

2. The cost of the power company in serv- 
ing that load. 

“The size of a motor in proportion to the 
total load fed by one service has a great 
bearing on the relative importance of these 
two factors of cost. For example—the start- 


motor and its acces- 
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ing current of a 10-hp. motor in a group of 
motors totaling 1000-hp. would have no ef- 
fect whatever on the size, and, therefore, 
the cost of the service; in this case the manu- 
facturer’s cost, is of dominating interest. In 
the other extreme where the motor is prac- 
tically the total load served, the power com- 
panies’ facilities must be designed primarily 
for the starting current and are then easily 
adequate for running current; therefore, in 
this case the power company’s cost is of 
dominating interest.” 

“It is therefore apparent that rational 
starting rules must take into account both 
these conditions. It would then appear that 
the conditions under which the desired ser- 
vice is to be supplied should govern the 
permissible starting currents.” 


Rules of this “capacity to serve” type 


relate the allowable starting current in- 
crements to the size of service, often 
without any limitation on the total start- 
ing current. For example, some com- 
panies have adopted rules which permit 
a base starting current increment, such 
as 100 or 200 amperes, and in addition 
one or more amperes per kilowatt of 
demand, or per kilowatt of connected 
load. These values sometimes differ with 
different systems of the same company, 
such as overhead or underground, radial 
or network, or secondary or high-tension 
service. Quite commonly these published 
values are considered minimums which 
will be accepted anywhere in the terri- 
tory and greater starting current incre- 
ments are permitted where investigation 
shows that local system and service con- 
ditions are such that they will not be 
objectionable. One company has agreed 
to accept full voltage starting for all 
motors meeting the old N.E.L.A. limita- 
tions of 15 horsepower and under on its 
overhead lines, and five horsepower and 
under on its underground lines, all larger 
motors to be referred to the company’s 
engineering department for a determina- 
tion of allowable currents. Another ac- 
cepts 230-volt motors that take up to 
150 amperes if infrequently started and 
100 amperes if frequently started, any- 
where on the system, but states that 
larger starting currents may be taken if 
they do not inconvenience other custom- 
ers, the question of larger currents to 
be referred to the company for accept- 
ability. The minimum starting current 
increments for single motor installations 
which are acceptable anywhere on the 
system are quite commonly less than 
those permitted by the old N.E.L.A. 
rules. 

Companies who have had extensive ex- 
perience with this type of rule after chang- 
ing from the old N.E.L.A. type, report that 
they have had less trouble and expense due 
to flicker, yet, on the average, more motors 


have been installed without reduced voltage 
starters, and customers have not complained 
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of discrimination. By such rules the customer 
and his contractor lose the advantages of 
a rule of thumb determination of the need 
of reduced voltage starters and the manv- 
facturer or distributor loses the standard- 
ized sale of motors or equipment with or 
without such starters. On the other hand, 
customers gain the advantages of a simpler 
and cheaper installation wherever this will 
not interfere with good service. 

While motor rules based upon capacity to 
serve appear to be the most logical type of 
rules, and are gradually being adopted by 
more companies, opinions and needs are too 
diverse to formulate any rules that would 
be universally adopted. 


EDISON MEDAL WINNERS 


(Continued from page 249) 


endeavored to push Fahey clear. The han- 
dle of the brush broke, but he continued to 
use the broken part and succeeded in getting 
Fahey clear of the oil circuit breaker. Mar- 
tin then immediately applied the Schafer 
Prone Pressure Method of Resuscitation 
until the patient regained consciousness and 
was removed to a local hospital. 


JAMES A. ROGERS 


On Jan. 30, 1933, at 1:05 P. M., Arthur 
E. Kierson, an employee of the Virginia 
Electric and Power Company, Richmond, 
Va., was on a ladder painting a switch oil 
structure in the substation and attempted to 
paint too close to the riser from a discon- 
nect switch to the bus. His left hand came 
in contact with the live conductor and he 
was rendered unconscious and fell from the 
ladder to the floor. James A. Rogers, who 
was working nearby, ran to his assistance 
and immediately applied the Schafer Prone 
Pressure Method of Resuscitation while his 
assistant applied treatment for severe burns. 
After about 20 minutes, the patient had re- 
gained consciousness. Rogers continued the 
application for another 20 minutes until the 
patient was breathing without assistance, 
after which he was removed to the hospital. 


REFRIGERATOR SALES 


(Continued from page 250) 


J. E. Davidson, the able leader and Execu- 
tive Chairman, resigned at that time. There 
were certain of the Bureau’s functions that 
it did not seem advisable to give up, so with 
the cooperation of the manufacturers, it has 
been kept active during the first half of 
this year. 

“Conditions do not seem to justify the con- 
tinuing now of a Bureau for the purpose 
of promoting electric refrigeration only. 
There is a larger job to accomplish. The 
4C0 local units now established are urged to 
hold together, with the same title or a broad- 
er one—for example, The Electric Kitchen 
Bureau. There may be developed a national 
program built around the Electric Kitchen, 
where substantial part of household electric 
service is used. 

“I would urgently suggest that you hold 
your local Refrigeration Bureau organiza- 
tion units intact, pending an announcement 
from the Edison Electric Institute regarding 
a broader promotional plan. Dr. G. W- 
Allison will be at your service again this 
fall.” 
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NATIONAL BETTER LIGHT-BETTER SIGHT 
PROGRAM MAKES RAPID PROGRESS 


Since the announcement of the ex- 
panded program of the Lighting activity 
and the formation of the Better Light- 
Retter Sight Bureau, at the Atlantic City 
Convention, rapid strides have been 
made in the progress of the National 
Bureau Program. 

The broad scope of the plans, sound- 
ness of the proposals and definite possi- 
bilities in increased revenues has aroused 
a widespread interest among all affiliated 
industries and groups concerned in pro- 
viding, “Better Seeing” facilities and 
conditions. 

In addition to endorsing the Better 
Light-Better Sight program, the Optical 
Industry through its national association 
the Better Vision Institute will actively 
participate by 

a) Injecting the Better Light-Better Sight 

theme in newspaper advertising, dis- 
play cards and other promotional 
material which is made available to 
dealers and others connected with the 
optical business. 

National radio programs with peri- 
odic hook ups during the fall and 
winter on over 175 radio stations 
will include direct references to ade- 
quate lighting being an important 
factor in conserving evesight. 

)} Sound films likewise will give Better 
Light-Better Sight an important part 
in the text of the scenarios. 

The Paint Industry through the Na- 
tional Clean up and Paint up Campaign 
Bureau will add the Better Light-Better 
Sight theme to the unusually large ad- 
vertising and publicity program in this 
vear’s campaign, which has been carried 
on annually for over 20 years and which 
is generally recognized as one of the 
most far-reaching and attention-getting 
with the public, ever to be promoted. 

Other important associations and 
groups affiliated with the Electrical In- 
dustry are getting well along in their 
plans of providing materials and sugges- 
tions for their respective memberships to 
get behind the national and any local 
program that is being planned. 

In the Electrical Industry, companies 
all over the country are making plans for 
the greatest concentration on building 
lighting revenues in the history of the 
Industry, judging from early expressions 
and the volume of inquiries received at 
the Better Light-Better Sight Bureau 
offices. 


Mazda Lamp manufacturers have pre- 
pared an unusually large assortment of 
Promotional material for dealers and are 


starting a most extensive advertising 


program nationally of a character em- 
phasizing the benefits of “Better Seeing” 
conditions. 

Portable Lamp and Fixture Manufac- 
turers are making plans to capitalize on 
the large volume of business unquestion- 
ably to come from the introduction and 
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promotion of the new certified Better 
Sight lamps built to the carefully pre- 
pared specifications of the Illuminating 
Engineering Society. 

If the interest, enthusiasm and activi- 
ties developed so early in the campaign 
are any criterion, the 1934-5 Better 
Light-Better Sight Campaign will prove 
one of the most profitable national co- 
operative efforts in the history of the 
Electrical Industry. 


RUNNING WATER CAMPAIGN UNDER WAY 


The promotional campaign to sell 
running water to the rural market is 
rapidly getting under way. 

This program, presented by P. H. 
Powers, Chairman, Rural Sales Com- 
mittee, Edison Electric Institute, at the 
recent Institute Convention in Atlantic 
City, has as its goal the sale by coopera- 
tive effort of 125,000 electric water sys- 
tems during the fifteen months’ period, 
commencing Aug. 1. This is 10 per 
cent of the total number of prospects 
for this service. The average number of 
electric water systems sold during the 
past three years has been about 50,000 a 
year. 

The Electric Water Systems Council 
is composed of electric utilities (Edison 
Klectric Institute), “The Committee on 
the Relation of Electricity to Agricul- 
ture, and manufacturers of water pump 
systems. They have studied the market 
and have taken as their slogan—“Run- 
ning Water—Your Family Deserves It.” 

A plan of action has been prepared in 
booklet form which should prove help- 
ful to all electric utilities interested in 
this activity. Also there are available 
an attractive broadside for distribution 
to prospects, a large window seal and 
electrotypes of that seal suitable for use 
on letterheads and advertising. 

This material is available at very 
nominal prices and can be ordered from 
the Electric Water Systems Council, 420 
Lexington Avenue, New York City, or 
228 West Ontario St., Chicago, II. 

The Council wishes to urge all elec- 
tric utilities having rural customers to 


join in with them on this selling cam- 
paign which will be a concerted action 
on the part of all those interested to 
increase the rural pumping load. The 
utilities want it and the manufacturers 
want it so the Council says, “Let’s do the 


job.” 


ENGINEERING 
COMMITTEES 
(Continued from page 240) 


distribution 
therewith, 
with particular reference to the per- 


characteristics of 
transformers in 


sirable 
connection 


formance of air-conditioning equipment, 
as some difficulties have been met in this 
respect. 

Personnel and other questions relating 
to the organization and work of next 
year’s committee were discussed, with 
special reference to the larger personnel 
that had been authorized and the desir- 
ability of producing a more complete 
coverage of member companies and geo- 
graphical locations. As this was the last 
meeting of the 1933-1934 Committee, 
several routine matters were closed out, 
among them being dispositions for the 
final report of the research project on 
Loading and Strength of Overhead 
Lines that had terminated some time be- 
fore. It was the sense of the meeting 
that a final report of this Committee 
should be prepared for the use of the 
membership of the Institute. 


ELECTRICAL EQUIPMENT 

The fourth and final meeting of the 
Electrical Equipment Committee ap- 
pointed for the year 1933-1934 was held 
at Atlantic City on June 6 during the 
convention. The committee devoted con- 
siderable time to the discussion of meter 
and utilization equipment questions and 
reviewed the action leading to an agree- 
ment with manufacturers for the stand- 

(Continued on page 254) 
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POSITIVE DISCONNECTION OF DISTRIBU- 
TION CIRCUITS 


Methods of securing positive clear- 
ance of ground faults on distribution 
circuits are being given an important 
place in studies of the possibility of joint 
use at higher voltages, being conducted 
by the Joint Subcommittee on Develop- 
ment and Research. The importance 
that has been attached to the positive 
disconnection of distribution 
arises from an analysis of available data 
on the effects of contacts between power 
and telephone circuits. It appears that 
in practically every case where full in- 
formation was available, accidental con- 
tacts which resulted in serious personal 


circuits 


injury Or major property damage have 
been only those in which the contact re- 
mained energized for periods ranging 
from several minutes to several hours. 
On the other hand, in all cases studied, 
with possibly one exception, serious re- 
sults have not occurred when the con- 
tact was promptly de-energized. “hus 
it appears that if means were employed 
for limiting the time during which the 
contacted circuits remained energized, 
the probability of personal hazard and 
plant damage would be minimized. 
Distribution circuits are usually re- 
layed by over-current phase relays set to 
operate at from 200 to 400 per cent of 
the rated full load current of the circuit. 
Even on systems with grounded neutral, 
faults to ground at points distant from 
the supply station are likely to draw 
which are but little 
greater than the pickup current for the 
relay and the fault will not be cleared 
automatically or will be cleared slowly. 
If the fault clearance is to be made more 


currents less or 


positive for faults of this type, a pro- 
tective scheme must be used which is not 
greatly affected by load currents. At 
the present time ground relaying ap- 
pears to be the only practical method 
which is available for accomplishing this 
result, and studies are therefore being 
made of the factors involved in the ap- 
plication of ground relaying to distribu- 
tion circuits. A report has been pre- 
pared and is now available for distribu- 
tion (Provisional No. 13*), 
which gives the results to date of this 
study. 


Report 


This report is in the nature of 
an interim report and is by no means 
a complete analysis of the subject. 

At the beginning of a study of this 


*Copies of Provisional Report 13 are available for 


general distribution. Price to member 
is $.40, and to non-members $1.00 


companies 


kind it is necessary to adopt certain 
boundary conditions. As the work 
progresses and more information is se- 
cured these boundaries may be moved 
either up or down. In this study the 
following conditions have been selected 
with due regard to service continuity, 
available equipment, and the protection 
to telephone plant. 

disconnection of distribution 
circuits for ground currents greater 
than 50 to 100 amperes. 

Time of 


a) Positive 


disconnection after 
rence of fault, 5 seconds or less. 


occur- 


One of the most important parts of 
this study is the question of the effect 
of ground the service re- 
liability of the distribution circuits. The 


relaying on 


following items have a major bearing on 
this relationship: 


1. The 


grounds 


occurrence of three 
faults, and 
resulting fault currents 
will cause ground relay operations. 

2. The coordination of 
branch-circuit 


frequency of 
and _ self-clearing 
whether or not the 


transformer and 
with relay settings, so 
that the best possible continuity of service 
may be maintained. 


fuses 


3. The effect on ground relay settings of 
lightning-arrester failures. 

4. The effect on service continuity of fast 
ground relaying and rapid initial reclosure 
with time delay is subsequent relay opera- 
tions. 

Rather definite conclusions have been 
arrived at regarding the first three of 
these items. 

The results of staged tests and records 
of ground currents under operating con- 
ditions, obtained by means of graphic am- 
meters, which are given in this report, 
indicate that with relay settings which 
are practical from other standpoints, tree 
leakage alone is not likely to cause ser- 
However, the data 
indicate that there are other types of 
self-clearing faults but the importance 


vice interruptions. 


of these as regards ground relaying has 
not yet been determined, since in most 
cases the duration of the fault could not 
be determined from the records. 

The analysis of a questionnaire on 
present distribution practice, which is 
included in the report, indicates a gen- 
eral feeling that coordination of fuses 
desirable, 
but sometimes almost impossible to at- 
tain. Some of the factors involved in 
coordinating fuse and relay operations 


and relay settings is highly 


are discussed and illustrated by sets of 
curves comparing a number of fuse and 
relay characteristics. 


July, 1934 


It was felt that lightning arrester 
failure characteristics might have a bear- 
ing on the setting of ground relays be. 
cause of the desirability, from a service 
maintenance standpoint, of allowing 
dynamic current to flow, upon arrester 
failure, for a length of time sufficient for 
the arrester to clear itself from the line. 
It appears that with the practices now 
generally in use the number of lightning 
arrester failures on distribution circuits 
is not sufficiently great to constitute a 
serious limitation to the application of 
ground relaying. 

Included in the report is a discussion 
of the different types of ground relay 
applicable to various types of distribution 
circuits and a discussion of the minimum 
ground current necessary to insure re- 
laying with the available relays. 

The present work on this subject is 
being directed towards the securing of 
experience data from distribution cir- 
cuits on which ground relaying is being 
Data are also being collected from 

circuits equipped with 
grounded relaying, so chosen as to serve 


used. 
similar not 


as a reference base. 


ENGINEERING 
COMMITTEES 
(Continued from page 253) 


ardization of meter mountings, which 
were reported in the May, 1934 But- 
LETIN. Further discussion was had upon 
other measures to be taken to reduce the 
possibilities for energy diversion. Other 
features discussed included the starting 
characteristics of fractional and integral 
horsepower motors and certain. charac- 
teristics of water heaters. 

Matters concerning station and sub- 
station equipment and including mercury 
arc rectifiers, the standardization of high 
voltage a-c fuse cut-outs, network vault 
equipment, power switch gear, with par- 
ticular reference to standard ratings for 
circuit breakers and the applicable de- 
rating factors, were discussed and action 
was taken where necessary to terminate 
work undertaken during the year. In 
of the fact that increased com- 
mittee personnel had been authorized by 
the operating committee for the ensuing 
year there was considerable discussion of 
desirable types of internal organization 
for the larger committee with a view 
toward providing the incoming  chair- 
man with recommendations on the sub- 


view 


ject. 
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AIR CONDITIONING 


“Motors and Lines Share Home ‘Weather’ 
Load Problem,” by F. E. Sanford and W. R. 
Weise. Electrical World, Volume 103, No. 
20, May 19, 1934, pp. 717-719. McGraw- 
Hill Publishing Company, Inc., 330 West 
42nd Street, New York City. 

This article deals with air conditioning 
problems and some of the difficulties which 
may be avoided. The authors outline some 
of the requirements of one utility company 
for air conditioning loads. 


“A New Development in Water Vapor 
Refrigeration,” by Paul Bancel. Heating 
and Ventilating, March, 1934. The Indus- 
trial Press, 148 Lafayette Street, New York 
City, Publishers. 

This is an abstract from a paper pre- 
sented at the 26th annual meeting of the 
American Institute of Chemical Engineers 
and is a technical discussion of the feasi- 
bility of using water as a refrigerant in air 
conditioning jobs. The conventional method 
of using such a refrigerant utilizes a steam 
jet as the compressor element. This article 
outlines the feasibility of using a power- 
driven compressor rather than the steam jet. 
There are many engineering obstacles to be 
overcome in such an installation, but it ap- 
pears that these are not insurmountable. 


“Air Conditioning in Baking Plants,” by 
W. W. Reece. Heating and Ventilating, 
April, 1934, pp. 16-19. The Industrial Press, 
148 Lafayette Street, New York City, Pub- 
lishers. 

Air conditioning in bakeries may be 
roughly divided into three parts: first, fer- 
mentation control; second, proofing control; 
third, conditioned bread _ cooling. Both 
humidity and temperature control are very 
important in the baking industry and dif- 
ferent conditions are required for each of 
the three applications mentioned above. 
Time is an important element in the process 
as the finished loaves must be discharged 
from the oven, allowed to cool, and be ready 
for delivery at a definite time each morn- 
ing. If humidities are too low, weight will 
be lost by evaporation. Fermentation is also 
speeded up or retarded by both temperature 
and humidity. By proper coordination of 
the elements of time and humidity together 
with temperature, it is possible to furnish a 
finished product of the highest quality, and 
at the same time cut losses due to spoilage 
and loss of weight through evaporation. It 
is possible to obtain all of these factors only 
by the use of a properly designed air con- 
ditioning plant. 


CONTRACT LAW 

“The Law of Sales Contract,” by Leo T. 
Parker. Power Plant Engineering, June, 
1934, pp. 273-274. Technical Publishing 
Company, 53 West Jackson Boulevard, Chi- 
cago, Ill. 

This is a very interesting analysis of these 
agreements and points out many of the obli- 
gations of both parties entering into a sales 
contract. Authority of salesmen and verbal 
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POWER SALES ITEMS 





understandings are dealt with quite thor- 
oughly. It is well worth the reading by any 
power salesman who is combating the 
efforts of engine salesmen whose statements 
are often found to be exaggerated and mis- 
leading. 


ELECTRIC MOTORS 


“Oil-Well-Bottom Pumps Bring ‘Lead- 
Pencil’ Motors.” Electrical World, Volume 
103, No. 20, May 19, 1934, pp. 731-732. 
McGraw-Hill Publishing Company, Inc., 
330 West 42nd Street, New York City. 

This article outlines the manufacture of a 
special motor adapted for deep well oil 
pumping. This motor greatly increases the 
potential use of electricity in oil fields. 


“Multi-Speed Motors to Save Pulp Wood 
Wastage,” by F. A. Nicholson and L. A. 
Burque. Electrical World, Volume 103, 
No. 18, May 5, 1934. McGraw-Hill Pub- 
lishing Company, Inc., 330 West 42nd 
Street, New York City. 

This recent development in the equipment 
of a Pacific Coast Pulp Mill has perfected 
an ingenious application of multi-speed mo- 
tors. The machine strip bark and dis- 
colorations from pulp wood logs. Thermal 
relays protect the motor in simple manner 
against overload at any speed. Power sales 
engineers and motor manufacturers with 
sawmill problems may find the 
valuable. 


experience 


INDUSTRIAL ELECTRIFICATION 


“We Help the Industrial User to Earn a 
Low Rate,” by Maxwell Cole. Electrical 
World, Volume 103, No. 20, May 19, 1934. 
McGraw-Hill Publishing Company, Inc., 330 
West 42nd Street, New York City. 


INDUSTRIAL POWER 


“New Plant Must Offer Paying Invest- 
ment.” Power Plant Engineering, June, 
1934, pp. 266-269. Technical Publishing 
Company, 53 West Jackson Boulevard, Chi- 
cago, Ill. 

his article gives a very good analysis of 
the factors entering into the replacement of 
obsolete equipment or the conditions under 
which an isolated plant should be installed 
to replace central station power. Financing 
is usually accomplished by one of the four 
following methods: 


1. Stocks and bonds 
2. Short term bank notes 
3. Long term notes: a. To banks; b. To 
manufacturers; c. 
Lease 


Pay-out-of-savings 
agreements: a. Pay-out-of-sav- 
ings; b. Fixed monthly payment 


This ‘“pay-out-of-savings” plan is one of 
particular importance to the utility industry 
in their present competitive situation and it 
is interesting to note that in a summary of 
the entire article, five years is given as the 
longest practical time on which satisfactory 
financing can be made. Many of the propo- 
sitions submitted by manufacturers or those 
interested in supplanting central station 
power will be found on close analysis to pay 
out during a much longer time than the five 
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year limit. Thus, on a sound business basis 
they automatically prove 
nomically unsound. 


themselves eco- 


INTERCHANGE 


“Interchange Benefits Utility and User,” 
by William A. Hanley. Electrical World, 
Volume 103, No. 25, June 23, 1934, pp. 913- 
914. McGraw-Hill Publishing Company, 
Inc., 330 West 42nd Street, New York City. 

A brief discussion of the results of an 
interchange contract between the Eli Lilly & 
Company and the Indianapolis Power & 
Light Company. Both the utility and the 
Eli Lilly Company are satisfied after two 
years of experience. 


PIPE LINE PUMPING 

“Can Electric Drives Compete for Pipe 
Line Pumping Service,” by W. H. Stueve. 
Electrical World, Volume 103, No. 24, June 
16, 1934, pp. 867-868. McGraw-Hill Pub- 
lishing Company, Inc., 330 West 42nd Street, 
New York City. 

This article discusses some of the prob- 
lems encountered by power sales engineers 
in trying to compete for pipe line pumping 
and offers some suggestions for obtaining 
speed variation in an economical manner. 


PHOTO ELECTRIC CELLS 


“Steel Descaling Now Automatic,” by 
H. H. Raymond. Electrical World, Volume 
103, No. 21, May 26, 1934, pp. 770-771. Mc- 
Graw-Hill Publishing Company, Inc., 330 
West 42nd Street, New York City. 

This article deals with the application of 
the photo-cell for controlling water in the 
descaling process in steel strip mills. The 
system has proven to be very reliable and 
has made it possible to eliminate all man- 
ually operated water valves in the process. 


POWER SALES 


“To Expand Power Sales—Tackle the 
Home Market,’ by Samuel Ferguson. Elec- 
trical World, Volume 103, No. 19, May 12. 
1934, pp. 679-680. McGraw-Hill Publishing 
Company, Inc., 330 West 42nd Street, New 
York City. 

Lowering of cost will result in lowering of 
price and consequent rendition of greater 
value of service per dollar of increased 
power sales. Advocation of price-fixing so 
as to attract and develop the residential 
load. Comparison with T. V. A. method. 


RELAYS 


“Relays Hold Essential Load on Partial 
Power Failure,” by A. P. Schnyder. Elec- 
trical World, Volume 103, No. 22, June 2, 
1934, p. 807. McGraw-Hill Publishing Com- 
pany, Inc., 330 West 42nd Street, New York 
City. 

This article deals with the application of 
reverse power relay for selecting important 
loads in the case of power supply failure. 
The application is of interest where power 
customers are interconnected with the utility 
service. 
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NEW E.E.I. REPORTS 
AIR CONDITIONING—1934 


E. E. I. Pub. B2. A report of the Sales 
Committee, Edison Electric Institute, +46 
pages. Price 75 cents to members and their 
employees; $1.85 to non-members in U.S. A.; 
$2.00 to foreign countries. 

This report contains comprehensive 
and practical information designed to aid 
utility companies in the promotion of an 
increased use of Air Conditioning. The 
scope of Air Conditioning is defined and 
the application of the definitions given to 
various classes of installations in dif- 
ferent sections of the country is shown. 

The industrial commercial and per- 
sonal uses of Air Conditioning, are dis- 
cussed together with the widespread 
market for Air Conditioning under these 
categories. Data installa- 
tions, covering a representative range, 
give specific facts as to power require- 
ments and costs of Air Conditioning 
equipment. 

The methods used by utilities to pro- 
mote the use of Air Conditioning are 
summarized and three plans used by rep- 
resentative utility companies are outlined. 
A review of the elements to be taken 
into consideration in the preparation of 
an Air Conditioning estimate, together 
with references and a bibliography to 
show sources of basic data, is included. 

The more recent developments in the 
Air Conditioning field, recommended for 
further study as to their economical 
value, are discussed. The place of ice in 
the Air Conditioning field is shown to- 
gether with comparative costs data. A 
comprehensive bibliography of Air Con- 
ditioning is included. 


on selected 


TURBINES—1934 


E. E. I. Pub. B4. A report of the Prime 
Movers Committee, Edison Electric Institute. 
18 pages. Price 40 cents to members and 
their employees; $1.00 to non-members in the 
U. S. A.; $1.10 to foreign countries. 

This report includes: 

1933 Operating records for 310 large 

turbines. 

1933 Operating records for 15 tur- 
bines operating above 1,000 Ib. 
steam pressure. 

General statement on turbine oil pip- 
ing. 

General statement on non-inflammable 
fluids for turbine control systems. 

Experiences with blade erosion. 

Procedure for laying-up turbo-gen- 

erators. 

Miscellaneous turbine troubles. 
Manufacturers’ statements covering 
latest developments. 
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CONDENSERS, FEEDWATER HEAT- 
ERS, EVAPORATORS AND BOILER 
FEED PUMPS—1934 
E. E. I. Pub. B3. A report of the Prime 
Movers Committee, Edison Electric Institute. 
22 pages. Price 45 cents to 
$1.15 to 


$1.25 to foreign countries. 


members and 
their employees; non-members in 
Uo Ae 

This 
denser cleanliness, treatment of circulat- 
ing water for slime and corrosion, tube 


report contains data on con- 


life, condenser leakage and tube packing, 
and rehabilitation of old condensers for 
better performance. 

A growing number of operators are 
using chiorine treatment of circulating 
water to inhibit fouling of heat transfer 
surface where slime and algae troubles 
are encountered. Where other chemicals 
have been used in the past there is a 
change over to 


definite tendency to 


chlorine gas, although continued satis- 
faction is obtained in some cases with 
such materials as chlorinated lime. 

Various data reported show that the 
life of tubes may vary from three years 
to an indefinite length of time, or up to 
the life of the turbine. Periodic weigh- 
ing of sample tubes has proven to be the 
most accurate means for checking con- 
denser life but the time before general 
renewals is considerably shorter than 
might be deduced from such tests because 
of localized pitting. 

Most operators have developed some 
form of standard curve as the most 
simple and practical form of guide to 
condenser cleaning periods. Several 
forms are described. 

Operating experiences and difficulties 
with feedwater heaters and boiler feed 
pumps are covered in the report. 
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